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A GBACE7UL ACT OF INTEBNATIONAL C0UBTE8T. 

We mentioned in our previous issue that the manu- 
script log of the Mayflower had been delivered to the 
United States through its representative, Ambassador 
Bayard, on an order given in the Consistory Court of 
London. In this issue we present our readers with 
a pliotograpliic reproduction of this priceless relic, 
which, in point of its unrivaled historic interest, may 
be said to stand (jiiitealfjue. 

The manuscript volume of the log, at the time of the 
petition for its reniov.al to the United States, formed 
part of the library of Fulhain Palace, the residence of 
the Bisliop of London, and among tlie prei^edents which 
were quoted on behalf of the petition was the case of 
the Library Company of Philadelphia. This company 
discovered that certain uianuscrijjt volumes presented 
to the lil)rary in 1700 formed part of the national 
arcliiv(^s of (ireat Britain, as was proved by the fact 
tliiit they consisted of olTicial correspondence which 
bore the sign manual of Jtimes I and of Elizabeth. 
The volmiies were at once restored to Great Britain, 
and the Master of the Rolls, Lord Romilly, into whose 
official care they passed, acknowledged the great obli- 
gation under wliitih the British nation had been placed, 
and expressed his conviction that such acts of courtesy 
and friendliness would tend to draw closer the ties con- 
necting tlie two countries. 

The return of the log of the Mayflower to this coun- 
try has been made with the same readiness and in the 
same friendly spirit which characterized the Phila- 
delphia transfer, and, if anything, we are placed under 
an even greater debt of obligation than that which 
Lard Romilly acknowledged on behalf of England in 
the previous instance. Without depreciating in the 
least degree the generous spirit in which the Phila- 
delphia transfer was made, it may be pointed out that 
the Britisharchives which were voluntarily surrendered 
related to England alone, and had no historical inter- 
est to connect them with this country. The records of 
the Mivyflower, on the other hand, have naturally a 
great intrinsic interest for the English people, as being 
the story of the struggles of early English colonists who 
had the full sympathy of the middle English classes, 
from which they came and of whose sterling qualities 
they were faithful exponents. 

The fact that there was no opposition to the request 
of Ambassador Bayard, and that, after this valuable 
document had been over a century in their undisputed 
possession, it should be so freely surrendered at our 
first request, is anotherstriking evidence of the friendly 
feeling unselfishly entertained by the English people 
toward tliis country. 
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FREE DISTSIBUIION OF SEEDS BY THE GOTEBNMEITT. 

There is a growing agitation against what is known 
!is the free distribution of seed by the government. 
The system is too well known to the majority of our 
readers to need any explanation ; but for the benefit 
of city residents it may be said that the government 
has been in the habit of doling out annually to Con- 
gressmen for distribution among their constituents 
about $140,000 worth of seeds. This has been done 
with the expressed object of secuiinj: reports from the 
users as to the results obtained. Whatever theoreti- 
cal advantage there may have been in the proposal, it 
has failed utterly to produce any practical results, and 
according to all reports the experiment has degene- 
rated into a positive farce. The United States Agri- 
cultural Department in its report on this subject says : 
"While one purpose of the law was to secure re- 
ports from the receivers as to the results of actual 
experiment, the reports actually received did not 
timount to one-hundredth of one per cent of the per- 
sons supplied. A careful review of the department 
reports, especiallj' those of the chiefs of the seed di- 
vision during the past decade, in which over $1,000,- 
000 was expended for free seed distribution, fails to re- 
veal a single instance of benefit to agriculture attribu- 
table to tliis distribution." In the face of this official 
statement, oiic.isivs with no small amount of bewilder- 
ment, why did the list agricultural bill, which re- 
cently passed both iioiises of Congress, contain an 
appropriation of .^1.W,000 for carrying on this palpa- 
ble folly? If Congressmen can see any sound ethi- 
cal or politictd reasons for a paternal distribution of 
seeds, why should they stop just here? Why not ap- 
propriate another $150,000 for spades, plows and fertil- 
izers ? As .a niiitter of fact, the system is wrong in 
principle as well its a failure in practice, and it is to 
be hoped that this year will sec rh" Last of it. 



engine of this type which is at work in the electrio- 
works, Cambridge, England, having achieved a- con- 
sumption of 15'1 pounds of steam per indicated horse 
power per hour. The Turbinia was at first fitted with 
a single engine and screw, and in the trials the " cavi- 
tation," or vacuum formed behind the propeller, was 
such that very disappointing results followed. The 
single turbine was removed and replaced by three 
separate turbines directly coupled to three screw shafts, 
the turbines being respectively the high pressure, in- 
termediate and low pressure elements of a tricle 
expansion engine. The results were truly remarkable, 
a speed of 29 '6 knots being realized. After further ex- 
periment to determine the proper pitch for the screws, 
a series of trial runs were made on April 1 of this year, 
when a mean speed of 31 "01 knots an hour was realized. 
The particulars of the run wer^ as follows : 

Revolutions of engines (mean) 2,100 

Steam pressure 200 lb. 

Thrust, horse power (calculated) 946 

Indicated " " 1,576 

Consumption of steam per indicated horse power per 

hour 15 86 

Indicated borse power per ton of total machinery 72*1 

Nine days later the Turbinia realized a speed of 32?^ 
knots an hour, thus surpassing the world's record by 
about a knot and a half. This is equivalent to 375^ 
miles an hour, or equal to the average speed of many 
so-called express trains. 



WAB HEASUBES IN TIME 07 PEACE. 
The naval armor question seems to be getting into a 
state of hopeless entanglement, and the proposal of 
Senator Chandler that the government shall forcibly 
seize the plant of the Bethlehem Iron Company and 
proceed to make its own armor plate therewith simply 
makes " confusion worse confounded." The law by 
which the government would be enabled to take pos- 
session of these works for the manufacture of war 
material is intended to cover cases ot emergency in 
time of war ; but it has never been construed to give 
the government the same right in a period of profound 
peace such as the present. It is reassuring to learn 
that the bill is likely to receive very little, if any, sup- 
port. Secretary Long's letter to Congress relative to 
the bids in answer to the department's advertisement 
of March 10 states that the department did not feel 
justified in accepting or rejecting the bid of the Illinois 
Steel Company, and points out that the government is 
liable to incur heavy expense due to the delay in 
furnishing armor for the three battleships recently laid 
down, if some steps are not injmediately taken to pro- 
cure the needed supply. The secretary closes by 
recommending that authority be given' the depart- 
ment to make contracts at a price not exceeding $400 
per ton, "the rate recommended by my predecessor." 
This figure was arrived at as being a just price after 
the question had been carefully investigated by a 
board of experts, and under the circumstances it looks 
as though the recommendation of Secretary Long was 
the easiest way out of the deadlock. 



THE FASTEST VESSEL AFLOAT. 
It is a great triuiiiiih for the "rotary impact" form 
of steam engine that the first one of this type fitted to 
a steamship should have driven it at a speed far in 
excess of the world's record, yet this is what has re- 
cently been achieved by the engines of the torpedo 
boat Turbinia. This little vessel of 100 feet length, 9 
feet beam, and 443^ tons displacement, was built at 
Newcastle, England, specially for a marine trial of the 
compound steam turbine designed by the Hon. Charles 
Parsons. The Parsons turbine, utilizes the steam in 
three stages and has shown remarkable economy, an 



HIGH SPEED TELEOBAPHT. 

By making use of the alternating current and special 
designs of receiver and transmitter, two well-known 
American specialists have succeeded in sending mes- 
sages over a wire at the rate of twelve hundred words 
a minute, and they confidently assert that between 
three thousand and six thousand words a minute may 
be dispatched by the same system between points that 
are a thousand miles apart. The new telegraphy marks 
a wonderful advance over existing methods. An ope- 
rator using the Morse key sends only forty words a 
minute, and by the Wheatstone system about one hun- 
dred and fifty words can be sent over a single wire in 
the same time. 

This epoch-marking Invention, which, if it fulfills 
its early promise, will rank as one of the greatest 
of the century, is the result of the joint labors of 
Lieutenant G. O. Squier and Prof. A. C. Crehote, and it 
was first announced in a paper which was read at the 
New York meeting of the American Institute of Elec- 
trical Engineers on April 20. The paper, with coinplete 
illustrations, is published in the current issue of the 
Supplement, and it will be found to be one of the 
most valuable contributions ever made to the literature 
upon this subject. 

The new scheme, as we have said, uses an alternating 
in place of a constant current. In the latter, a break in 
the contact of two wire terminals causes the emission of 
a spark ; but if an alternating current be broken at the 
zero line, that is just where the alternation takes place 
between a positive and negative wave, there will be no 
spark. The Squier and Crehore device takes advantage 
of this feature and interrupts and restores the current 
at the zero points of oscillation. The operator adjusts 
his instrument until the sparking disappears, at which 
point he knows that its action is synchronous with the 
frequency of the current employed. Hence these gen- 
tlemen have given their telegraph the name of syn- 
chronograph. If the Morse alphabet of dots and dashes 
is employed, a break in the current lasting from the be- 
ginning of a positive wave to its end would signify a 
dot, and a break lasting from the beginning of a posi- 
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tive wave to the end of the following negative wave 
would signify a dash. The interruption must last just 
half a cycle or a whole cycle, a positive and a negative 
wave together constituting a cycle. The intervals be- 
tween dots and dashes must also, of course, be either 
half cycles or multiples of a half cycle. 

The transmitter in the experiments consisted of a 
narrow wheel with a flat metallic periphery, which was 
rotated at a high rate of speed, which was such that it 
was an exact multiple of the length of one cycle. The 
current was transmitted to the wheel by two metallic 
brushes, which were arranged side by side in contact 
with the periphery of the wheel. It is evident that the 
current would ordinarily flow from one brush through 
the wheel to the other brush ; but if a strip of insulat- 
ing material were pasted on the wheel in the line of one 
brush, every time it came round and passed under that 
brush the current would be broken. A strip of paper 
was perforated with holes of various length correspond- 
ing to the Continental Code, which was used in the ex- 
periments, and it was carried over the wheel in much 
the same way as a belt is by a pulley. Just as long as 
the brushes were separated by the paper the current 
was intercepted, and whenever the brush reached 
a hole and touched the wheel the current was restored. 
The breaks and contacts were arranged so as to occur 
exactly at the zero point of the alternations, as ex- 
plained above, so that no sparking occurred. 

The receiver was the polarizing photo-chronograph 
which Messrs. Squier and Crehore designed for use in 
timing the flights of projectiles. This ingenious in- 
strument was fully described in a paper contributed to 
the Scientific Americas Supplement by these gen- 
tlemen and published in the issue of January 2, to 
which our readers are referred for the full details and 
illustrations. The current in this instrument passes 
through a coil of wire which surrounds an instrument 
called an "analyzer." A ray of polarized light from 
an arc lamp passes through a series of lenses, and 
when no current is flowing the analyzer is in such a 
position as to shut out the ray. When the current 
passes through the coil the plane of polarization is ro- 
tated in such a way as to permit the light to pass 
again, and the very rapid flashes of light are recorded 
upon a photographic plate. 

The paper of Messrs. Squier and Crehore closes with 
a suggestion as to the changes that will be effected by 
introducing a telegraph postal system. It is estimated, 
for instance, that it would require only two lines work- 
ing on their system, if they were in continuous opera- 
tion, to handle the entire postal business between New 
York and Chicago, which amounts to about 40,000 let- 
ters daily. By the present system it takes three days 
to receive a business reply between the cities named, 
but by the aid of machine telegraphy working at the 
rate of 3,000 words a minute, a letter could be sent and 
a reply received on the same day. 

Our readers will recognize in this proposal some of 
the features of the Delany system, and the inventors 
of the " synchronograph " have given very generous 
credit to this ingenious system in the course of the 
paper under discussion. 
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SALTPETER CAVES IN TIME OF WAR. 

BY HORACE C. HOVET. 

Saltpeter, literally rock salt, chemically potassium 
nitrate, also known as niter, is remarkable for storing 
oxygen in a solid form. One volume of it has three 
thousand times as much oxygen as a like volume of at- 
mospheric air. At a certain degree of heat this im- 
mense quantity of oxygen combines violently with 
carbon, thus forming carbonic acid gas, and also set- 
ting free a quantity of nitrogen. Gunpowder contains 
about 75 parts of niter to 15 of charcoal and 10 of sul- 
phur. If ignited in vacuo, the powder quietly resolves 
itself into gas. But in the chamber of a gun, behind a 
ball, it explodes with energy and hurls the missile with 
deadly effect. For this reason saltpeter is essential to 
any nation engaged in warfare. 

Edward Rawson was the first to attempt the manu- 
facture of gunpowder in the New England colonies. In 
1039 the General Court of Massachusetts granted him 
five hundred acres at Pequod, " so he go on with the 
business of powder, if the saltpeter come." By act of 
June 14, 1642, all towns and families were ordered to 
promote the manufacture of saltpeter. But nothing 
was accomplished, and in 1048 the General Court voted 
to indemnify Rawson for his losses in the experiments 
made. I am indebted to Mr. R. N. Toppan for this 
authentic information, not found in local histories. 
Rawson was deputy from Newbury, and secretary of 
the colony. 

At the opening of the revolutionary war the mili- 
tary stores of New England were mainly kept at 
Quarry Hill, near Medford, Mass, where they had two 
hundred and fifty barrels of powder, which was seized 
by the British on September 1, 1774. The act set the 
country aflame, and stirred the indignation of Burl\e, 
Pitt and Fox. After the news from Lexington and 
Concord, in 1775, the colonies were scoured for powder, 
and. less than sixty -eight barrels were found. New 
York had but one hundred pounds. Lord Duninore 
had seized the entire supply in Virginia, and when 
Patrick Henry demanded its restoration at the head of 



troops, he only got its money value and not the pow- 
der. When Washington toolt command of the troops 
raised by the colonies he " made the alarming discovery 
that there was not more powder than sufficient to fur- 
nish each man with nine cartridges. By great address 
this dangerous deficiency was concealed from the 
enemy." (Holmes' Annals, vol. ii, p. 240.) 

It is remarkable that no American history, so far as I 
know, tells us whence the robbed and impoverished 
colonies got tlieir powder wherewith to wage the war 
of the revolution. A similar gap exists concerning 
the war of 1S13, when an embargo cut us off from 
foreign supplies. We are told about almost everything 
else, but not where we found our saltpeter. That ques- 
tion is now answered. 

Among those who resisted the tyranny of Lord Dun- 
more in stealing the ainuiunition of Virginia were two 
young men named Tliouias Jefferson and James Madi- 
son. They were not only patriots and statesmen, but 
were also cave hunters. Among the caves found by 
Jefferson wa.sone that he named for his friend, " Madi- 
son's Cave," located in the (irottoes Ridge, in which 
also occur Weyer's Cave and the (Jave of Fountains. 
Major Jed Hotchkiss, the veteran m.-ip maker and 
geologist, is my authority for saying that Madison's 
Cave was mined for saltpeter during the three great 
wars, of the revolution, of 1812. and of the rebellion — 
probably the only cave on the continent of which that 
can be said. But Jefferson found many other and 
richer saltpeter caves, which he describes in his " Notes 
on Virginia," page 44. He says that one of the largest 
was on Rich Creek, a branch of the Kanawha, from 
which more than eleven thousand pounds of niter 
were obtained. Others were on the Cumberland River, 
and at least fifty were in the Greenbrier Valley, in one 
of which Jefferson found the typical megalonyx made 
famous by Cuvier. His account is all the more 
valuable because written while the war of the revolu- 
tion was going on, and thus showing us whence the 
patriots obtained tlieir means to carry it forward. To 
a limited extent gunpowder was seized from the enemy, 
and a few pounds of saltpeter were niade from excava- 
tions under old stables, and by artificial processes, but 
the bulk of it undoubtedly came from the caves of 
Virginia. 

Kentucky was originally set off from Augusta County, 
Virginia, as Kentucky County, in 1770, and was made a 
State in 1792. Among its early settlers were strolling 
chemists who knew of the caves in the Greenbrier Val- 
ley and elsewhere, and hunted for similar ones in the 
newly organized State. They were richly rewarded. 
Under ledges, in "rock houses" and "rock castles," 
they found solid masses of niter weighing from 100 to 
1,000 pounds. Previous to 1800 there had been found 28 
saltpeter caves in Kentucky, from which more than 
100,000 pounds of saltpeter had been obtained. These 
facts led Dr. Samuel Brown, of Lexington, Ky., to make 
a journey of 1,000 miles on horseback, in 1800, in order 
to lay them before the American Philosophical Society 
at Philadelphia. He closed his able paper, probably 
the first of its kind, with these words : "A concern for 
the glory and defense of our country should prompt 
such of our chemists as have talents and leisure to in- 
vestigate this interesting subject. I suspect that we 
have much to learn with regard to this salt, so valuable 
in time of peace, so indispensable in tune of war." The 
time of war was nearer at hand than he may have 
thought, for it burst upon us in 1812, and we were cut 
off from foreign supplies. Dr. Brown had e.stimated 
that what he termed the Great Cave contained 1,000,000 
pounds of saltpeter ; Scott's Cave, 200,000; Davis' Cave, 
50,000 ; three others not named, 30,000. Since then the 
Mammoth Cave has been discovered, and the Wyandot 
Cave and others in Indiana, and the niter fever almost 
rivaled the subsequent gold fever of 1849. We have the 
authority of Flint's Geography for the statement that, 
during the war of 1812-15, the annual yield of manu- 
factured saltpeter from Kentucky alone was 400,000 
pounds, besides what was made in Indiana, Tennessee 
and elsewhere. Part of this was used at home ; but 
most of it was carried by ox carts, or on pack mules, 
across the Alleghanies to the seaboard to be used in 
making gunpowder. 

The term ' ' saltpeter caves '' is a misnomer only justi- 
fied by the general usage. That which is found in these 
eaves, and which is colloquially called "peter dirt," is 
soil impregnated with the nitrate of lime, whereas true 
saltpeter is the nitrate of potash. 

Prof. W. B. Rogers holds that the "peter dirt" is 
derived directly from the overhanging rocks, which 
agrees with Dr. Samuel Brown's observation that the 
water trickling from rocky crevices has the same prop- 
erties as the liquor got by lixiviating the cave clay. 
Dr. Brown says : "The nitric acid is formed within the 
eaves and is condensed upon the rocks, the lime of 
which it dissolves." 

The fact .seems to have been generally overlooked 
that the strata of sandstone overlying the cavernous 
limestone is rich in niter. It was from this source that 
the first supplies of Kentucky saltpeter came. The 
process was to blast the sandrock and break it into 
small fragments for the boilers, thus getting niter 
directly without the aid of lye. The reason it was 
given up was that the best sandrock was extremely 



hard, because of the presence of iron, and it was practi- 
cally easier and cheaper to treat the nitrous earth found 
in the caverns. 

In order to give some idea of what was once a vital 
industry of our country, though now wholly abandon- 
ed, I shall briefly describe the work done at the Mam- 
)noth Cave, which may be taken as typical of the rest. 
This includes what was done at the Salts Cave and 
Dixon's Cave, belonging to the same estate. Dixon's 
Cave was, at some prehistoric time, a part of the Mam- 
moth Cave. As measured by me it is 1,500 feet long, 
from CO to 80 feet wide, and about 100 feet high. The 
floor of this enormous hall is ridged by eighteen trans- 
verse rocky piles some 40 feet high and as many thick, 
cut by passageways for convenience. And every block 
and fragment of those massive ridges was laid there by 
the old saltpeter miners. By this means they got at the 
peter dirt to be carried outside for further treatment. 

The main works, however, were at the entrance to 
the Mammoth Cave. Cart roads were made through 
the more accessible .avenues, and from the mol-e distant 
places, even from rooms three miles under ground, the 
negro miners brought the dirt in sacks. Hardly a yard 
of the cave as then known was left undisturbed. 
Audubon Avenue was particularly rich in nitrous 
earth. So was Bat Avenue, near the end of which ii 
the Crevice Pit, the ugliest black hole mortal evei 
looked into, and at whose bottom the men thought 
there must be a nitrous mine. The story has been 
often told of the miner's lamp dropped into that black 
chasm, and the sprightly negro let down as an ani- 
mated plunnnet, who brought back, not the missing 
Ijinip, but a marvelous story who.se truth was con- 
firmed thirty years later by the discovery of the so- 
called Egyptian Temple. The Gothic Avenue was also 
diligently worked. The shovel and pick were plied 
from room to room of the main cave, and out through 
the windings of the Blue Spring Avenue. Abundant 
aboriginal relics were found. 

The nitrous earth thus collected was put in hoppers 
with each a capacity of fifty bushels, and which are 
still to be seen in the rotunda and vicinity, a few hun- 
dred feet within the cave, where may also be seen the 
pumps and double set f>f wooden pipes, one set to 
bring water from the cascade at the mouth of the cave 
and the other to convey to the surface the liquor ob- 
tained by solutif)n from the hoppers. The floors of the 
latter were peculiarly grooved to allow the saturated 
water to run into the basins, whence it was pumped 
out to the great iron boilers. When the lixiviated 
earth had been exhausted, it was cast .aside and a new 
charge put into the hoppers. These piles of indurated 
earth extend for a longdistance like miniature moun- 
tain chains. The liquor, after sufficient boiling, was 
poured into another set of hoppers containing wood 
ashes, whence, by filtration, a clear solution of the 
nitrate of potash was obtained. This was again boiled 
down to the right condition for crystallization in 
troughs, whence, after twenty-four hours, the crystals 
were taken and packed for transportation. 

The proportion of ashes to be used to the nitrified 
liquor was a source of much perplexity. Too much 
would " kill " the saltpeter, and too little would leave 
it " in the grease ;" and in either case the salts would 
have to be run through the hopper again. Ashes from 
oak are three times as rich in potash as those from pine ; 
and only half as rich as those from elm or maple. Best 
of all were the ashes made by burning the dry wood in 
hollow trees, two bushels of which, according to Dr. 
Brown, were equal in strength to eighteen of oak ashes. 
It is stated that " the contract for the supply of the 
fixed alkali alone for Mammoth Cave, for the year 1814, 
was #20,000." That, if correct, gives us an idea of the 
extent to which saltpeter was manufactured here in the 
days when Gratz and Wilkin's carried on the business 
exclusively for the Philadelphia market. 

Many curious facts might be added as to the anti- 
septic and sanitary \ alue of the atmosphere in Mam- 
moth Cave, which is both chemically and optically 
pure, except as tainted by torches. None of the deep 
pits contain foul air. Indeed, the interior air is purer 
than that which is exterior, showing that its parity is 
not due to ventilation, but probably to the disengaging 
of free oxygen in the formation of the nitrate of lime, a 
theory advanced by Professor Silliman. 

In time of peace it is cheaper to import saltpeter from 
Chile, India and elsewhere than to make it at home. 
But when the Southern Confederacy was cut off by the 
blockade of all its ports, it resorted to the caves of Vir- 
ginia. Tennessee and Alabama, particularly to the 
great Nicojack Cave, near Chattanooga, for the means 
of making gunpowder, the process being substantially 
like what has already been described. 

It is strange that these interesting materials of Amer- 
ican history seem to have completely escaped the at- 
tention of our best historians. It is certainly of historic 
moment that, when the fate of the nation trembled in 
the balances, the mineral contents of our numerous 
caverns enabled a waning force to gather new strength, 
and to prolong war far beyond what would otherwise 
have been possible. We doubt if victory could have 
been won in the war of the revolution, or in the war 
of 1812, without the aid of the saltpeter caves of Vir- 
ginia and Kentucky. 



) 1 897 SCIENTIFIC AMERICAN, INC. 



292 



^titniiiu ^mmran. 



[May 8, 1897. 




\^'^- 



SKITH'S SKOK£ COKSUMIKG FUB- 
NACE-CONDENSIHO AND 0A8IFT- 
INO CHAHBEB. 



AK IKPBOVED SKOKE CONSVKINO FITBNACE. 
The accompanying illustrations represent, in side and 
transverse views, both partly sectional, a furnace which 
is designed to entirely abate the suioke nuisance, com- 
pletely destroying all smoke and gases, while also being 
a great economizer of fuel. It is likewise especially 
adapted to consume the foul air and odors generated 
in the cremation of garbage in gas works, slaughter 
houses, limekilns, and all factories and places where 

objection able 
o r dangerous 
gases are pro- 
d u c e d . The 
improvement 
has been pa- 
tented by S. G. 
Smith, of No. 
108 Fulton 
Street, New 
i'ork City. 
The opening at 
the side of the 
ashpit, as 
shown in the 
large view, is 
connected with 
a suitable air 
blast, to insure 
a n abundant 
supply of air 
for the fuel 
burning on the grate, the products of combustion 
passing over the bridge wall and backward between 
pendent box-shaped water legs connected by trans- 
verse tubes, and also down around the mud drum, 
and upward to the rear of the boiler, and thence 
forward to the smokestack. The feed water is 
taken in from the front through a pipe formed in 
double curves in the top of the Are box, and is thence 
passed through the pendent water legs and their 
transverse pipes, and through the nmd drum, thus pro- 
moting a rapid circulation and causing the water 
to be heated to a very high temperature before 
it is fed to the boilers, the water being also puri- 
fied and incrustation prevented, as the sediment 
settles in the mud drum. In addition to these features 
for promoting efficient combustion and the heating 
and circulation of the feed water, this furnace is pro- 
vided with a special condensing and gasifying cham- 
ber which surrounds the forward end of the boiler and 
into which foul air, smoke. ga.ses, etc., to be consumed 
may be passed by means of a pressure blower, whether 
they be drawn from the stack or from any other 
source. The foul air and gases, etc., are passed into 
one leg of this chamber, as shown in the small view, a 
jet of steam connningling with the air and gases in 
their course around the boiler to the point of diKcharge 
from the apertures over the grate bars, in the bridge 
wall and in one of the side walls of the furnace. Hy 
this means complete control may be had of all the 
products of combustion which might otherwise be 
wasted at the stack, and all foul odors from any source 



DlHcovery »!' TrlrMi-opIc DayllKht jneteorv. 

Prof. William R. Brooks, director of the Smith Ob- 
servatory, at Geneva, N. Y., made an (exceedingly in- 
teresting observation on Thursday afternoon, April 29. 

While making daylight observations of the planet 
Mercury, then at its greatest elongation eastward from 
the sun, he discovered a flight of telescopic meteors 
passing through the field of the large telescope. This 
was between three and four o'clock, and the sun was 
shining brilliantly. 

The flight lusted about half an hour, in which time 
over one hundred were seen. 

The meteors were as bright as Vega, or other bril- 
liant stars, when seen through a large telescope, in the 
daytime. The direction of their flight wiis toward the 
sun. 
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AN EFFICIENT CHIHNET COWL. 
The illustration represents a simple and inexpensive 
chimney cowl, designed to readily accommodate itself 
to the wind, no matter in what direction it may be 
blowing. The device has been patented by August 
Hirschel, and is being introduced by W. H. Boat- 
wright, P. O. Box 2296, New York City. Fig. 1 shows 
its application. Fig. 2 being a sectional view. The 
sinokepipe has at its upper end an outwardly and 



SMITH'S DEODOBIZEB AND SMOKE CONSUMINO FUBNACE. 



may be destroyed at the same time that the efficiency 
of the furnace is increased and a very considerable 
saving effected in fuel. 

A VERY fine specimen of an egg of the great auk was 
recently sold by auction in London. Bidding began at 
100 guineas and reached 380 guineas, at which price 
the egg was secured by Mr. T. G. Middlebrook. 



Science Nolett. 
In connection with the general meeting of the 
V'erein Deutscher Strassen- iniU Kleinbalinverwaltun- 
gen. which will be held in Hamburg August 6 and 7 
next, a street railway exhibition is intended lasting 
from August 5 tf) 0. 

At a recent meeting of a German engineering society, 
according to the Electrical World, the topic of the 
evening was: "Klektroautomatischensicherheitspatent- 
eisenbahnabortlmerenverschluss." It must have been 
an interesting subject. 

The famous Victor Emmanuel gallery at Milan is 
lighted in the evenings with rows of many hundred 
gas jets placed near the top, and the method of ignit- 
ing these was an important question, says the Pro- 
gressive Age. It was finally solved by using a miniature 
electric locomotive running on a track passing close to 
the burners. This locomotive carries an alcohol torch, 
and is made to run rapidly over the whole circuit after 
the gas has been turned on 

It is announced from the University of Geneva that 
Prof. Dussaud has invented an apparatus to enable 
the deaf to hear. The microphonograph magnifies the 
human voice in the same way that a lens magnifies. It 
is simply a telephone connected electrically with a 
phonograph, but a far more sensitive phonograph than 
Edison's ordinary model. A battery of one cell to sixty 
according to the degree of deafness, is used. Of course, 
the apparatus is useless in the case of absolute deafness, 
but such an infirmity is far rarer than is suspected. 
The London correspondent of the New York Sun, who 
describes this invention, says that 95 per cent of so- 
called stone deaf persons can be made to hear and 
understand by Dussaud's invention. Prof. Dussaud is 
preparing for the 1900 exhibition an apparatus which 
will enable 10,000 people who may all be deaf, in the 
common acceptance of the term, to follow a lecture. 

When mine host in the ideal country inn, which ah of 
us seek but none of us find, brings up a bottle of 
crusted wine covered with cobwebs and dust, this out- 
ward and visible sign is taken as convincing evidence 
of age. We grieve to have to record that the trust may 
now be misplaced. A bulletin (No. 7) of the Division 
of Entomology of the United States Department of 
Agriculture says that in France and Pennsylvania an 
industry has recently sprung up which 
consists of the farming of spiders for 
the purpose of stocking wine cellars, 
and thus securing almost immediate 
coating of cobwebs to new wine bottles, 
giving them the appearance of great 
age. This industry is carried on in a 
little French village in the Department 
of Loire, and near Philadelphia, where 
Epeira vulgaris and Nephila plumipes 
are raised in large quantities and sold 
to wine merchants at the rate of ten 
dollars per hundred. This application 
of entomology to industry is one which 
will not be highly commended. 

Professor Forbes, who had just re- 
turned from Wady Haifa, expresses a 
highly favorable opinion with regard 
to the utilization of the power of the 
cataracts for generating electricity, and 
considers the general circumstances 
of Egypt exceptionally well adapted 
for its use as moti\-e power, says a 
cablegram from the Cairo corres- 
pondent of the Times. Irrigation 
could be extended as well as cheapened 
by the saving in cattle, and especially 
in coal, which becomes enormously 
dear in Upper Egypt, owing to the 
expenses of transport from Alexandria. 
Professor Forbes considers that the 
cataract power would be available all 
the year round for working the rail- 
way, cotton ginning mills, sugar factories, irrigation 
machines, etc., also that it could be supplied over 
distances of several hundred miles at a cost much 
below that of coal. Professor Forbes has just left for 
England, but will return in September to make a com- 
plete survey and present the government with a project 
for utilizing the electricity to be generated at the Nile 
cataracts. 




HIBSCHEL'S CHIMNET COWI. 

downwardly extending flange, and within the pipe are 
two brackets forming bearings for the lower poition of 
a spindle which forms a pivot for and supports upon 
its upper end a conical cap. The pivot end of the 
spindle is received in a socket bearing on the inner 
side of the cap, the bearing being made of tough glass, 
porcelain, china, or other material of a character not 
likely to become quickly w6rn. To permit the cap to 
rise slightly, or yield a trifle to the force of the wind, 
without rising enough to cause the spindle to leave 
its bearing, chains lead down from the inner face of 
the cap to a ring loosely mounted below a collar or 
flange on the spindle. By this arrangement the cap 
will be tipped to the side presented to the wind, as 
shown in Fig. 1, until its loWer edge engages the coni- 
cal flange on the top of the smokepipe, and the 
wind will be deflected to either side and prevented 
from passing down the smokepipe, the cap remaining 
balanced on the spindle when there is no wind. 



THE HALL BBA8S PIPE WBENCH. 
A wrench especially adapted for use on brass or 
nickel plated pipes, and with which the pipes may be 
turned without bruising or scarring them in the least, 
is shown in the accompanying illustration, and is being 
placed on the market by the Walworth Manufacturing 
Company, 18 Oliver Street, Boston. Bushings for the 
different sized pipes, as shown in the small figures, 
are placed between clamping blocks, the inner one of 
which has limited movement within a yoke piece, 
through a screw threaded opening in one end of which 
extends the screw threaded end of a handle rod, by 
means of which the bushing may be clamped upon a 
pipe and any desired amount of friction applied by 
turning the handle. The clamping blocks are finished 
true and smooth, and with the tool is furnished a set of 
bushings for different sizes of pipe. The end block is 
held in place by a slot and pin in the yoke, but may be 




THE HALL BBASS PIPE WBENCH. 

easily slipped in and out. The friction of this wrench 
is said to be so perfect that it can be used upon the 
most highly polished pipes without injuring theiii in 
the least, while it can also be applied to threaded 
brass nipples without injuring the threads. 



♦ I » » » 



The Pintiich system of gas lighting has now been in- 
troduced in the Sixth Avenue trains of the Manhattan 
Elevated Railroad, in New York ; three hundred cai-s 
have been equipped with it. It is a complete success, 
and a vast improvement over the old system of light- 
ing by oil lamps. It took some years of newspaper 
agitation, supplemented by an act of the legislature, 
however, to compel the company to make the change. 
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A NINE HVNDSED DOLLAB BICYCLE BRIOOE. 

Wherever you find a body of wheelmen, there you 
may count upon united support for road reform. Pio- 
neer worli is always difficult and expensive, and calls 
for a good deal of persistence to insure recognition. 
The bicycle craze has now penetrated every part of the 
country. The army of riders has invaded the South, 



The Phonograph in Court. 

A case recently came up in a New York court where 
an owner, suing for damages from a railroad company 
for injury done his property by the noise of passing 
trains, sought to introduce the phonograph, and thus 
give to the court direct and practical evidence of the 
sound vibrations caused by the locomotives and cars, 




to and obtained from Superintendent Smith, of the 
Park menagerie, the services of the big elephant 
Duchess, who was led to the place where Jewel 
was fastened. The two elephants trumpeted as 
they came in sight of each other, and then became 
friendly, Jewel consenting, in a few minutes, to ac- 
company Duchess to the menagerie, where the ele- 
[)hants were both led without further trouble. The 
tractability of Duchess has heretofore been of service 
on many occasions, where her great Strength has been 
found advantageous in moving many articles. It 
was only a few days ago that she was brought out to 
move a heavy truck that had become stalled by the 
wheels sinking in a bad place in the road, a matter 
which presented no difficulty when Duchess, led by her 
keeper, placed her great head against the rear of the 
truck. 



A BICYCLE BBIDGE AT TACOMA, WASHINGTON. 



East and West, carrying the desire for better roads into 
every rural hamlet, so that it really seems as though 
tlie future of good roads was assured. It is very satis- 
factory to note that the good roads movement is not 
confined to the East, but is very largely in evidence in 
the far West. 

We present an engraving of a cycle bridge at Taco- 
ma, Washington. We are indebted for the photograph 
as well as the following particulars to Mr. E. Irving 
Halstead, secretary-treasurer of the Washington] divi- 
sion of the L. A. W. 

Many people from the East visit Tacoma every sum- 
mer. A good proportion of them are wheelmen, and 
they were surprised to learn in the early part of 1896 
that the Wheelmen's Association had decided upon the 
bridging of the gulch in the southern part of the city 
which leads to the good roads beyond. The nature of 
the riding district makes the bridging of the gulch 
of more importance than the casual visitor may imag- 
ine. The opening of the elevated cycle path, which 
had been built the preceding year, was the means of 
lengthening the cycle path, so that the riders have 
now four miles of excellent cycle path from the bridge 
direct to prairie roads. Since the completion of the 
bridge, which is the largest cycle bridge in the world, 
the wheelmen cannot understand how they managed 
to get to the prairie roads by the inconvenient old route. 
Many of the citizens were opposed to the building of a 
cycle path. There was an argument as to how the bi- 
cycle Ueense money should be expended, and it was 
finally decided to construct the bridge. Some few 
hundreds of the wheelmen objected to the license be 
ing enforced: but they soon saw the benefits derived 
from the levy, and to-day there is not one of the 2,500 
wheelmen who objects to the payment of the |1 per 
annum license. 

The length of the bridge at the roadway is 330 feet, 
the height 110 feet, the width at the top 12 feet, the 
width at the bottom 50 feet. The trestle is built of 
8X8 timbers thoroughly braced, the bents being 20 
inches apart. The total cost of the bridge and ap- 
proach was $984.50. 

The management of the local road improvements at 
Tacoma is admirably divided between the Wheelmen's 
Association and the L. A. W. The former attend to 
all the improvements within the city limits and the 
L. A. W. officials take care of the outside work. The 
road committee is now at work with new propositions 
for the convenience and accommodation of the riders, 
and, as a result of their labors, there will be several 
small bridges built in Tacoma. Those constructed un- 
der the supervision of the L. A. W. will bear neatly 
painted signs. The wheelmen of the district desire to 
demonstrate their banding together for concerted ac- 
tion. The bridge is a fine example of what good re- 
sults a little money judiciously expended could pro- 
duce. It should be an incentive to those interested in 
good roads to prosecute the work. 



The Paris Fire Brigade authorities are .said to be 
quietly carrying out some trials with a ho.se van pro- 
pelled by means of a petrpjeuui motor. 



as they were propagated in the apartments of the 
plaintiff. The court did not finally rule upon the ad- 
missibility or non-admissibility of such evidence, hold- 
ing the point open for further consideration as the case 

progressed. 

♦ » « > » 

GOOD WOBK IN CHIHNET MOVING. 
The accompanying illustration is made from a pho- 
tograph which represents the recent successful moving 
of a large chimney owned by the Manhanset Improve- 
ment Company, at Manhanset, Shelter Island, Suffolk 
County, N. Y. The chimney is 85 feet high and 7 feet 
square at base, with outer and inner walls 8 inches 
thick ; it weighs nearly 100 tons. It was moved about 
950 feet over very rough ground and quite a grade, both 
up and down. The picture shows clearly the construc- 
tion of the cradle trusses, etc. The cradle rested on 
two skids greased on the under side and sliding on 
greased blocks. The pur- 
chase used was a chain 
capstan, and one horse at 
180 fold, and the time occu- 
pied in loading and moving 
was only nine days, with 
the labor of only four men 
besides the contractors, W. 
H. & C. P. Topping, of 
Bridgehampton, N. Y. The 
chimney was placed on its 
new foundation without a 
particle of harm. This is 
the second chimney of the 
above description' moved 
by the same contractors. 
The first one was 52 feet 
high, at Bridgehampton, 
and in both cases the work 
was completed without ac- 
cident. 



Vdllzalloii or Burned Out Electric Ijamps. 

It has, so far, says Industries and Iron, London, 
proved a fruitless task to attempt the renewal of burnt 
out incandescent electric lamps. Yet there appears to 
be some economic fallacy involved in the destruction 
of what is, except in one small, if important, particular, 
a perfect piece of apparatus. It is stated that an 
American firm have now succeeded in making a com- 
mercial success of a process for renewing burnt out 
lamps, which renders possible the use of the old bulbs 
at a very slight expense. By the new method the col- 
lar or base end of the lamp is not disturbed, the old 
filament being removed, and the new one placed 
through abuiall hole in the lamp bulb made by remov- 
ing the tip. The small hole is subseijuently closed 
exactly in the same manner as in the case of the new 
lamp, leaving nothing to indicate in the finished re- 
paired lamp that it had ever been opei'ied. It is stated 
that some 400,000 lamps have been repaired by this 
method, the filament lieing inserted through the small 
hole referred to l»y a skillful twist of the hand, and 
secured in position by a special carbon paste. The 
black deposit on the inside of the bulb is removed by 
fitting the lamp to a holder, and revolving it in a gas 
furnace ; while, innnediately following this operation, 
a small glass tub« is fused to the opening made in the 
bulb, through which the lamp is exhausted. When 
this has been done, and the last trace of air and gas 
absorbed, a blowpipe flame is directed upon the throat 
of the tube, which is melted into a point exactly in 
every respect a counterpart of the original lamp. 



The Evolution of the American Ijocomollve. 

Attention is called to the fact that a very important 
series of papers on " The Evolution of the American 
Locomotive," by Mr. Herbert T. Walker, is now com- 
pleted in the Scientific American Sitpplkmext, the 
numbers being 1112, 1118, 1114. The excellence and 
historical accuracy of the drawings render the series of 
unique interest. 



Tnro Nevr Yorit 
ElephantH. 

Among some animals re- 
cently received at the Cen- 
tral Park, New York, was a 
big elephant named Jewel. 
As the elephant was being 
taken through the streets 
to the Park, accompanied 
by a crowd of people at a 
respectful distance, and 
with her legs so chained 
that she could take only 
short steps, she stopped 
and attem[>ted to turn 
back, dragging her keeper 
a little distance, until he 
stopped her retreat by 
tying her to an electric 
light pole. Thus leaving 
her in charge of an attend- 
ant, the keeper hastened 




MOVnrO A CHDCNET AT MANHANSET N. T. 



) 1 897 SCIENTIFIC AMERICAN, INC. 



294 



^tuntiiit ^mtxxtm. 



[May 8, 1897. 



THE HEW TOBK AND LONG ISLAITD BSISOE, HEW 
TOBK CITT. 

We present in this issue an illustration of the great 
steel cantilever bridge by which the Long Island Rail- 
road Company expects in due course to run its trains into 
New York City, and thereby add to the transit facili- 
ties of (irreater Xew York. As our readers are" doubt- 
less aware, the Xew York Central and Hudson River 
Railroad is the only one of the trunk lines that possesses 
a terminus on Manhattan Island, and is able to laud 
its passengers in the heart of New York without the 
inconvenience of a ferry trip across eitiier the Hudson 
or the East River. Except the New York and New 
Ha^'en Railroad, which has running privileges over 
the tracks of the New York Central, all the other com- 
panies are compelled to place their termini on the 
shores of New Jersey or Jjong Island, and subject their 
patrons to the delays and greater or less discomforts of 
ferry travel before they reach the metropolis itself. 
It was only a question of time before the problem of 
reaching Manhattan Island either by bridge or tunnel 
should be agitated, and at the present time there are 
three schemes ou the New Jersey and three on the 
Long Island side for making a through rail connection. 
Two mammoth suspension bridges have been designed 
to cross the Hudson River, one at Fifty-ninth Street 
and the other at Twenty-third Street, and about a mile 
and a half below Twenty-third Street is the well known 
Hud.son River tunnel, which has been constructed for 
three-quarters of the distance beneath the bed of the 
river. It is also proposed to make rail connection by a 
tunnel from the lower end of the city to Brooklyn, and 
by two bridges, the East River Bridge from Delaucey 
Street, New York, to a terminus near Broadway, 
Brooklyn, and the New York and Lotii; Island Bridge, 
which forms the subject of our front page illustration. 
Although all of the above mentioned schemes are pri- 
marily intended to give an all-ruil connection with New 
York City, the bridges will in every ease make auii>le 
provision for vehicular and pedestrian traffic, and will 
thus form important thoroughfares to link together 
the street systems of Greater New York. 

The bridge now under consideration will carry the 
tracks of the Long Island Railroad Company into New 
York City, which it will enter between Sixty-fourth 
and Sixty-fifth Streets. A great terminal station will 
be built on Manhattan Island which will cover the en- 
tire block bounded by Second and Third Avenues and 
the streets above mentioned. The station will be CIO 
feet long by 300 feet wide, and the platforms will 
be 54 feet above the street level. The basement will 
be occupied by the machinery for elevators, etc., and 
by a large cold storage plant, the space devoted to cold 
storage alone comprising 480,000 cubic feet. On the 
ground floor there will be stores, a large restaurant, and 
a central hall 50 by 70 feet, facing which will be six large 
elevators, each having a floor space of 150 square feet. 
Behind the elevators will be two express rooms. A 
covered carriageway will lead from Sixty-fourth to 
Sixty-fifth Street. The space from the carriageway to 
Second Avenue will be given up to a market. The 
second floor will be at the same level as the platforms 
of the elevated roads on Second and Third Avenues. 
It will contain a large entrance hall 50 feet by 150 feet, 
several large restaurants, and a number of spacious 
galleries from which it will be possible to look down 
upon the market below. Above the entrance hall on 
the second floor will be a waiting room, 80 feet by 175 
feet, and the various ticket and telegraph offices and 
bureaus of a large terminal station. Outside the wait- 
ing room will be a broad platform extending to the 
track buffers. There will be twelve tracks in the 
station, and the whole will be covered by a lofty 
roof, carried on arched steel trusses, in which liberal 
provision will be made for lighting and ventilation. 

Outside the station the twelve tracks will converge 
to a massive four track steel viaduct, which will be of 
standard construction, and will be built parallel with 
the streets and through the middle of the blocks until 
the portal of the great western cantilever is reached. 
The viaduct approach on the Long Island side will be 
about a mile in length, the street grade being reached 
probably at Hulse Street and Middleburg Avenue. 

The problem of crossing the East River at this point 
is greatly simplified by the existence of Blackwell's 
Island in the middle of the river. By locating two 
piers on each side of the island, and placing the can< 
tUever piers close to the bulkhead lines of New York 
and Long Island, it has been possible to reduce the 
length of the channel spans to 846 feet, the intermedt 
ate span across the island being 613 feet in length. 
The bridge is built on the cantilever principle, and in 
its outline it will remind our readers of the high level 
bridge across the Hudson River at Poughkeepsie. The 
likeness is merely one of general outline, for in respect 
of weight and size the present structure will easily out- 
rank every bridge of the kind in America, atid, with 
one exception, in the world. The Forth Bridge, in 
Scotland, is the largest cantilever structure in exist- 
ence, its two channel spans being 1,710 feet in length, 
and it is likely to remain forever the longest, for the 
reason that when the distance to be bridged exceeds 
1,300 feet it is found that sufficient rigidity caa be ob- 



tained in a stiffened suspension bridge — a type that 
costs considerably less than the cantilever, especially 
in bridges of exceptional length of span. 

The bridge is made up of two cantilevers, each 500 
feet long, one on the New York and the other on the 
Long Island side, a deep parallel truss across the 
island with overhanging cantilever arms at each end, 
and two intermediate spans, each 350 feet long, sus- 
pended above each channel. Perhaps the most strik- 
ing, and certainly the most handsome, feature will be 
the six massive piers which carry the structure. Four 
of these will practically carry the whole of the weight, 
the end piers being used as anchorages for the inshore 
arms of ..the end cantilevers. The four channel piei-s 
measure 45 feet by 83 feet at the base, and will be 
carried up to 135 feet above high water, the require- 
ments of the War Department calling for a clear head- 
way of 135 feet below the briilge tit high water. The 
foundations are carried down to solid ro«;k, which has 
been found at from 30 to 50 feet below mean tide. As 
will be seen from the illustration, they are of very mas- 
sive appearance, the four channel piers containing 
810,000 cubic feet of Connecticut granite, and the two 
anchor piers 210,000 cubic feet of the same material. 
It was originally intended to carry the piers up solid 
from foundation to capstone, but subsi'<| uently the 
design wiis changed by i)iercing the center with an 
arched opening — a modification which will add greatly 
to the architectural ap[>eurance of tiie whole struc 
ture. 

The trusses will be of the well known pin connected 
Pratt type with divided panels. They will be placed 
50 feet apart and the space between them will be 
occupied by four lines of track, those which are laid 
ne.\t the trusses being used for local trains and the 
other for express service. The floor system will be of 
the standard type, consisting of deep plate steel floor- 
beams, ri\'eted at their ends to tlie posts and vertical 
ties, with plate stringers, riveted to and between the 
floorbeanis and extending the full length of the bridge 
beneath the rails. 

On the outside of each truss is a wagon way and a 
six foot sidewalk, the sidewalk rails forming the ex- 
treme outside line of the bridge. This will be carried 
upon cantilevers or brackets, which are in reality 
extensions of the floorbeanis. From the ends of the 
bridge the wagon ways will descend on a regular grade 
to the street level, and here they will be carried by the 
posts of the viaduct to which the brackets are riveted, 
as shown in our illustration. 

The total width of the bridge outside the footwalks 
will be 08 feet. The greatest depth of the trusses 
will be 100 feet, measured from center to center of pins, 
and the total height of the top chords above high 
water will be 335 feet. The total length of the whole 
structure between terminals will be two miles. Thirty- 
six thousand tons of steel will be used in the super- 
structure, and the esthuated cost of this great work, 
including the terminals, is $8,000,000. 

It can well be imagined that the various members 
of a bridge of this size will be of exceptional size, and 
perhaps the best idea of this is conveyed by the dimen- 
sions of the steel pins which transmit tlie weight of one 
cantilever to the piers. Each of these is 20 inches in 
diameter, feet 6 inches long, and weighs four tons. 
The many eyebars and compression members that are 
packed snugly against each other at this point repre- 
sent, therefore, a solid mass of steel nearly ten feet in 
thickness. 

In erecting the bridge, temporary falsework will be 
built between the two island piers and between the 
anchorage and river piers. Upon this the island span 
and the two shore arms of the cantilevers will be erect- 
ed in the usual way. The ends of the shore arms will be 
bolted down to the anchor piers. The temporary false- 
work can then be removed, leaving the trusswork 
self-sustaining. The river or channel arms of the 
cantilevers can now be built out over the river, the 
weight of the overhanging parts being counterbalanced 
by the inshore portion. The center truss is built in 
the same way, the junction being flnally made at the 
middle of the span. 

It should be mentioned in conclusion that the 
bridge will embody in its construction the best 
features of the pin connected antl riveti-d systems of 
bridge construction. The whole of the massive wind 
and sway bracing will consist of built up plates and 
angles with riveted connections to the trusses. 

Our thanks are due to Mr. A. C. Bedford, treasurer 
of the Long Island Railroad, for courtesies extended 
during the preparation of the present article. 



A Copyright Dccliilon. 

Amberg File and Index Company v. Shea, Smith & 
Company, 79 O. G., page 514. An index for the storage 
of letters is not proper subject matter for copyright. 
It is not a book within the meaning of the word in the 
Constitution, since by itself, that is, without the letters 
for which it is used, it forms no medium of informa- 
tion or intelligence. Nor is the inventor of such an 
index an author as that word is used in the Constitu- 
tion. A monopoly for the index might perhaps have 
been secured under the patent laws. 



Recent Patent and Trade Mark Decisions. 

Imperial Chemical Manufacturing Company v. Stein 
(U. S. C. C. A., 3d Cir.), 77 Fed., 612. 
Neglect to Sue for Infringement.— The patent in this 
case was for a process of dyeing hair and the chemical 
preparations constituting the dye bath. The defend- 
ant sold the patented hair dye for about fifteen years 
ill New York City, during which period of time it seems 
that the owner of the patent lived in that city but did 
not protest agahist the infringer of the patent. The 
failure, however, to make such protest when there is 
no evidence that she knew of the infringement, except- 
ing that she happened to live in the same city, should 
not lief eat a recovery for the infringement. 

Newton v. Buck (U. S. C. C. A., 2d Cir.), 77 Fed., 614. 

Sale of Patent by a Receiver in Proceedings Supple- 
mentary to Execution.— Buck transferred, in writing, 
to a firm certain patents, but, accidentally, one patent 
included in the agreement was omitted in the writing. 
Afterward all rights under the agreement were assigned 
by the firm to Newton. Then a receiver of the pro- 
perty of Newton was appointed by the State Court in 
proceedings supplementary to execution. By order of 
the court the receiver sold Newton's interest in the 
omitted patent and the purchaser transferred the same 
back to Buck. The equitable title that Newton held 
in the omitted [)atent by the receiver's sale passed to 
Buck and a subsequent assignment thereof by Newton 
passed no interest. 

Muller V. Lodge & Davis Machine Tool Company 
(U. S. C. C. A., 6th Cir.), 77 Fed., 621. 

Increase of Efficiency Ground for Patentability.— If 
an inventor has greatly increased the effectiveness of a 
mechanism, his patent will be sustained although his 
elements are old and no original results are accom- 
plished. The patent in controversy was on a tool 
holder tor lathes. The patentee had arranged old ele- 
ments in such a way that by a conjoint use of two nuts 
he much improved the effectiveness and accuracy of old 
devices serving the same object. The patentee is not 
only entitled to the conjoint use of the two nuts in 
combination with the rest of the device claimed, but 
also to the benefit of every suggested conjoint use of 
these nuts which adds to the effectiveness of his me- 
chanism, although not claimed as within the purpose 
of the invention. 

Limitation of Claims. — If the invention patented is 
not a pioneer or primary invention, and reference 
letters be used in the claims, they will be limited 
specifically to the combination of all the elements 
specified; but if the invention be broad and meritorious, 
working a decided advance in the art, it will require 
something more than the use of reference letters in the 
claims to limit them to the exact form of device de- 
scribed. 

Tool Holders for Lathes.— The Muller patent, No. 
272,304, must be limited, as to claims 3 and 4, to the 
precise structure claimed by reference letters and the 
patentee is not entitled to a liberal application of the 
doctrine of mechanical equivalents. 

Steel Clad Bath Company v. Mayor, Lane & Company 
(U. S. C. C, N. Y.), 77 Fed., 736. 

What Amounts to Invention. — The fact that one is 
the first to produce an article having features long 
desired, that he has succeeded where many others 
failed, entitles hiin to a patent ; and this fact, even if 
there are doubts as to novelty, should resolve the 
question in his favor. On this ground a claim for a 
bath tub composed of a smooth sheet metal casing 
having a lining of copper, aluminum, etc., pressed into 
close contact therewith, is valid and is infringed by a 
tub in which an asbestos sheet of very slight thickness 
is placed between the casing and lining. 

Bath Tubs.— The Booth patent, No. 458,995, has 
been held valid. 

Repairing a Patented Machine. — The fact that a de- 
vice is patented does not prevent the owner from put- 
ting it in order when it gets out of repair, but when it 
is accidentally destroyed or is practically worn out, the 
owner cannot make a new machine under the guise of 
repairing it. 

Goodenough v. Gary (U. S. C. C, N. Y.), 77 Fed., 
827. 
Lacing Studs. — The Mathison patent, No. 535,153, 
for an improvement in lacing studs whereby non- 
metallic, plastic metals, such as hard rubber or cellu- 
loid, may be fastened to the heads thereof by attach- 
ment to a crimped or corrugated flange, has been held 
void as lacking invention because it was like the old 
studs in every way except that the celluloid is held in 
place by minute depressions and elevations called 
crimps, instead of by minute depressions or elevations 
called lips. 

Berry v. Wynkoop-Hallenbeck-Crawford Company (U. 
S. C. C, N. Y.), 77 Fed., 833. 
Money Checks.— The Berry patent, No. 268,988, for 
an invention consisting in providing checks or other 
papers representing money values with marginal tables 
of figures to be torn off so as to prevent raising or 
altering the amount, is void for want of invention over 
the prior ftrt, especially the Stanfield 1873 patent. 
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Tbe Sun and UIs Relations to the Eartit as Parent, 
Ruler and Energlzer.* 

The sun is the most glorious of all objects. Sweden- 
borg made the sun, in his system, the correspondent of 
the Deity ; the agent by which power and life were 
given -to the inhabitants of surrounding worlds. Of 
all the energy that keeps things moving on earth, 99 
per cent comes from the solar heat. The meteors help 
and the moon gives us tides ; but 99 per cent of all the 
force that moves our mills, actuates our own hands 
and voices, conies from the solar rays. If the winds 
blow. It is because of some disturbance in the air. 
What is the cause ? At some point or other the air is 
unequally heated ; masses of air rise ; other portions 
rush in to take their place and you have winds estab- 
lished. If Niagara does not run out ; if Lake Superior 
does not find its way permanently to the ocean ; if the 
Delaware does not stop running; it is because some- 
where or other there are pumps running that lift the 
water back to the source, and those pumps are in the 
sun's r^iys. The constructor of the first steam engine 
says it is " nothing but bottled sunshine." What built 
the carbon in the stick of wood from which we derive 
heat ? Simply the solar rays putting the elemeats of 
wood together in a certain way, and when you burn 
the stick you are allowing the hydrogen to resume its 
old combination with the oxygen from which it has 
been separated before. The power that actuates re- 
sults is solar power, because derived from the food 
built up by solar rays. If you use a galvanic battery, 
a zinc and carbon battery with acids in it, how was the 
acid got out of its combinations and put in such shape 
you could use it ? If you trace back the chemical pro- 
cesses by which we get these things used in a battery, 
they were put in shape by the solar rays. If you leave 
out the heat coming from the stars (as much in a year 
as the sun gives in a second), and the heat from the 
meteors (about as much as that), and all the tidal 
power, all the rest is sun power. 

I am speaking within a quarter of a per cent when 
I say the sun is about 93,000,000 miles away— 12,000 
times the diameter of the earth; so that the quickest 
railroad train, on a schedule of 60 miles an hour, would 
be 175 years on the journey. New York is a little bet- 
ter off than Pennsylvania for cheap railway fares, so 
that at two cents a mile it would be a little over one 
and three-quarter millions of dollars. 

The unit employed in. measuring star distances is 
63,000 times the distance from us to the sun. Stellar 
distances are vastly greater, and our sun is no greater 
than any other sun. Our sun has a diameter of 800,000 
miles, or ^hi part of its distance from us. The quan- 
tity of matter In it is 330,000 times that of the earth; 
the force of gravity upon it is twenty-seven times 
what it is here, so that a small man like myself would 
weigh about a ton, supposing there were life there. 
The average density of the sun is only a quarter part 
that of the earth. It averages a little more than the 
density of water. In all probability we don't see the 
sun itself at all; what we see is a great shell of cloud 
that overlies and covers it and sends out light and heat 
in somewhat the same way that the mantle of a Wels- 
bach burner radiates light and heat from the gases 
within. The explanation of this low density is the 
intense heat of the sun. The temperature we don't 
know. The investigations of the past ten years show 
it to be between 10,000 and 20,000 degrees Fahrenheit, 
and probably not very far from 14,0 JO degrees. The 
effective temperature is no more than a tliousand de 
grees one way or the other. The furnace in which our 
French friends make diamonds is possibly six or seven 
thousand degrees; but this double temperature indi- 
cates a vastly increased radiating power. 

What is the temperature of the earth ? Do you 
mean the temperature of the North Pole, at the equa- 
tor, at the top of mountains? There isn't "a" tem- 
perature of the sun. On rhe whole, it acts as if it were 
a body covered with lampblack heated to a certain tem- 
perature, and we call that the " effective temperature. ' 
At a very small depth within the solar surface the tem- 
perature rises, rises, rises — just as it does as you descend 
in the earth. Then how is it that its temperature is 
maintained ? The probability is that the temperature 
is maintained by the continuance of a process going on 
age after age — the process by which the worlds were 
made — the system that surrounds the sun. We are 
quite sure that it is not produced by any action of 
combustion in the first place. If so, I cannot stop to 
explain how the calculation can be made, but long ago 
the sun would have burned out. It could not last but 
about six thousand years In all. Neither can it be 
simply a warm body cooling and bringing the heat 
from inside to the outside and throwing it off by 
simply cooling as a ball of iron ; it would not liist long 
that way. Some have suggested that it was produced 
by the rotation of the sun, that the sun's heat is main- 
tained by a sort of an electric arrangement like a Holtz 
machine ; but it is very easy to calculate thtat no heat 
is produced in that way, that there is a hang back to 
the sun, just as power is required to drive a dynamo 
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machine ; and the sun's rotation would have been 
stopped, on that basis, in five hundred years. Then 
there is the older idea that the heat is produced by 
meteors falling on the surface. Wlien Tyndall wrote 
his book upon the " Mode of Motion " the theory was 
maintained in that way. The idea was that the 
meteoric matter falling upon the sun might account 
for the radiation of the heat. A mass us large as the earth 
falling upon the sun with the velocity that the earth 
would acquire in dropping that distance would supply 
the sun for a hundred years, but Venus and Mercury 
say no ! If there were any such quantity of meteoric 
matter near the sun, their orbital motions would be dif- 
ferent. The earth would get as much heat from the 
meteors as it did from the sun. Heliuholtz suggested 
about 1858 that the sun's heat is maintained by its 
slow shrinkage. Sup[>osing I hold a book iu my 
hand and drop it on the llnor, what happens ? Gravity 
acts upon it, with a little noise; but the main thing 
is, the book is warmed ami tlu' door is warmed. Motion 
has been produced auil has been stopped, and a cer- 
tain amount of heat nu()ui>stici!i:il>ly [troduced. If we 
put a hole through a weight and put it on a^e^, and let 
it slide down, it would produce heat also." f^Suppose 
every portion of the sun's surface di-ops 150 feat toward 
the sun's center, diminishing its diameter about JJOO feet; 
in that case, on any reasonable hypothesis of the con- 
stitution of the sun, that would account for all the 
heat the sun sends forth. If the sun continued shrink- 
ing faster than that, it is growing wanner ; if ir is 
shrinking more slowly, it ought to be cooling off a 
little. The sun is giving out 30 calories of lieat for 
every square meter of its surface, which would heat 
30 kilograiumes of water one degree every niiiiut<:> — 
equivalent to about 2]4 horse power energy. If, by 
some means or other, we could case the sun in witii ice 

00 feet thick and then let the heat start, it would be 
jnst one minute melting off. A yearly shrinkage of 300 
feet in diameter of the sun would have to go on for 7,000 
years before detection by the beat telescopes that we 
or our posterity are likely to possess ; and it could go 
on from seven to fifteen million years without disturb- 
ing anything ; but the end will come ; though just 
here we meet with a difBculty witli reference to the past 
history of the system. Tlie geologists want more time 
for the making of the solar system by the processes 
that seem to be indicated by the neljular hypothesis. 

If the sun is throwing off heat alike in all directions, 

1 do not think it can possibly be more than l.")l»,O(H(,000 
years old. Can it be that energy is cxpendod only in 
radiating from the sun to another material body 1 The 
whole solar system does not receixi^ more than two- 
thousand-millionth of the heat that the .sun radiate.s. 
It goes off into space. Our hundred inillioiisof possible 
life for the solar system might easily bei-ome a million 
millions if it only loses heat when it givi>s it to some- 
thing else. 

Several diagrams were thrown upon the screen illus- 
trating the nebular hypothesis of dcvclopiiu'iit of the 
solar system. By means of the actiiioiiieter the heat of 
the sun's rays is measured, though we ilo not know 
how much to allow for absorption by the atmosphere. 
The Wilson & Gray (1894-95) radioiiiif-ronieter is the 
most delicate apparatus yet devised for sun heat 
measurements. At the Columbian ^Vo^ld■s Fair of 
1893 was shown a great reflector made of boiler iron 
lined with mirror glass, projecting light ami heat that 
ran a two horse power engine as long as the sun would 
shine. The invention v.'as EricssoiTs, who had a great 
idea of the value of the sun's rays in l'"gyi>t and other 
such countries where the sun's rays coiiM be depended 
upon constantly. Our best steam engines do not give 
one-sixth the power originally shot oil fi-om the sun, 
stored in the coal, and finally brought mider the guid- 
ance and control of man as i-ssiiiiig from the steam 
engine. The general surface of tlie sun is at least 
5,000 times as bright as the lime light and not more 
than four or five times as bright as the electric light 
you are using to night. The lime light is an intense 
jet black when heUl iigaiiist the solar surface. 

Sun spots are a vt>ry interesting phenomenon. One 
of the largest spots observed was over 100,000 miles in 
diameter. Sometimes spots do not last more than a 
day or two, and the Methuselah of the race lived 
eighteen months only. They very rarely last over a 
year. They do not lie below the sun's surface, on 
which they are a sort of a boil. Meteorologists have 
been discussing a theory of cold waves — spots formed 
by congealing taking place at certain portions of the 
solar surface' ; from certain portions of the material 
they rise and are congealed in rising. Usually the sun 
spots are cooler than the siurouiKling sun. The center 
of the sun spots gives usually not more than a quarter 
as much heat as the surface surrounding it ; but when 
you get near the edge of the sun, they actually are 
hotter than the surrounding photosphere. The spot 
of 1893 appeared in connection with the great electric 
storm, when the telegraph lines worked without bat- 
teries for a whole day ; and this great spot, just about 
the size of the earth, broke out just about the time of 
the occurrence of this electrical storm, one of the co- 
incidences between a great solar disturbance and a 
great magnetic disturbance on the earth's surface. 



We do not know the cause of the spots. Now they 
are rare and again abundant. The average interval is 
about eleven years. They were exceedingly numerous 
in 1872, almost disappeared in 1S80, but in 1884 there 
was another maximum. There is no regularity about 
it. Nobody knows what makes the slight approach to 
periodicity of their occurrence. Do these variations in 
the sun spots affect tbe earth 1 Some consider them 
causes of storms, some, of disease (cholera for instance), 
some, commercial crises ; all sorts of happenings are 
laid to the account of sun spots : but, as far as I can 
make out the evidences, the line of magnetic storms 
corresponds with ' tbe sun spots. If you watch tbe 
magnetic needle, you find it keeps swinging back and 
forth and at times will dance about for days at a time. 
And we call that a magnetic storm ; fur some reason or 
other tbe magnetic conditions of the earth are dis- 
turbed and the magnet vibrates. Some observers 
watch this change constantly, and records are kept. 

In years of numerous sun spots, magnetic storms and 
the aurora borealis appear frequently, but the connec- 
tion we cannot account for. We do not know if they 
be cause and effect. They go together. It is entirely 
possible that the disturbances are altogether fix>m out- 
side and affect the sun and the earth together. Each 
new accession of suu spot activity breaks out on one 
side of the sun's equator or the other. They move in 
well-defined zones. 

When we look at the solar spectrum, we get a great 
multitude of diagrams. Fraunhofer discovered this in 
1816, the Fraunhofer's lines being dark streaks across 
the spectrum. Prof. Young described the significance 
of the.se lines. The burning of gases produces beauti- 
fully brilliant .spectra ; but where you have a solid or a 
liquid you have a spectrum that is continuous — no 
markings. The explanation of these dark lines ui the 
solar spectrum is thiit these photosphere clouds have 
an atmosphere of gases over them, and when tbe light 
from that photosphere passes through that atmo- 
sphere, thou those lines turn dark. In the eclipse of 
the sun shown upon the diagram at the moment when 
the moon had covered up all the sun except this edge, 
the lines that had been dark before turned bright, and 
remained bright about a couple of seconds ajid then 
faded away. In getting the iron spectrum, the iron is 
not simply warm — not simply melted — but it is actually 
boiling, and the iron vapor is just like the steam from 
the tea kettle, and in that condition it gives a bright 
light, and then you could compare the spectrum of 
the sun with that of the iron and see if there is any 
iron in the sun. Two slides were exhibited giving the 
close resemblance of the iron and sun spectra. Row- 
land's concave grating spectroscope is the best extant. 
The spectrum of a sun spot shows that the darkening 
is due to the presence of cooler vapors in which vana- 
dium is abundant. A blowpipe blister in a spectrum 
of the sun was due to a sudden blast of hydrogen gas 
moving 160 miles a second. A prominence of 800 miles 
length rose up from the sun's surface on one occasion. 

During an eclipse occurring in 1882, visible in Egypt, 
and of which photographs were taken, a comet was 
seen for just two minutes, to which was given the 
name Tewflk, being that of the then ruling Khedive 
of Egypt. 



Tbe Bicycle Wood Rim Patent. 

In a recent decision in a case before the United States 
Circuit Court for the Northern District of New York, 
Justice Coxe sustained the Fairbanks and Berlo pate'it 
of May 5), 1893, on wood rims for bicycle wheels. The 
great popularity which these rims have attained within 
a year or two renders this decision especially interest- 
ing. The patent is for a rim composed of a series of 
sections or plies of wood of varying course or direction 
of grain, cemented together, the ends of each section 
breaking joints with the ends of adjacent sections. 
The court held that " the introduction into the art.of 
the marked and at the present day univ'ersaily recog- 
nized improvement of the patent required an exercise 
of the inventive faculties. . . • Carriage wheels 
with the ordinary compression spokes and reinforced 
with iron tires had been made with laminated fellies, 
but there is no pretense that tbe break joint and vary- 
ing grain features of the patent are found in any of 
these structures, which are not adapted for use in a 
wheel provided with suspension spokes and pneumatic 
tires. . . . The patentees have done much to make 
the modern bicycle a perfect machine." 



Db. Wm. T. Bull, says The Independent, has lately 
given to the world an account of the entire restoration 
to health of a wonmn who had carried a plate for arti- 
ficial teeth in her esophagus for twenty-two months, 
her health meantime being at a low ebb, for the removal 
of which he successfully operated. In that connection 
he relates some most interesting experiments with the 
X rays. It seems that there are many things that may 
be swallowed — one surp^eon enumerates twenty-five that 
have been— and more than half of them are substances 
that fan be discerned by the aid of the X rays. Hence he 
considers that " this addition to surgical resources can- 
not be overestimated." 
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of the line was reached just as the sun was crimsoning 
in the west, and thus was brought to a close one of the 
most stirring marine spectacles ever witnessed b> tlie 
city of New York. 



THE WAB IN THE EAST 

The daily press has kept our readers well Informed 
of the progress of the Greco-Turkish war. A struggle 
which involves the coiiilicting interests of so many na- 



tions is of such unusual interest that we will attempt to 
give a brief analysis of the " Eastern question" and the 
fundamental causes of the present Greco-Turkish war. 
The birthplace of the Ottoman empire was Sugud, on 
the Sakaria River, for here was born the illustrious 
Usiimn, from whom the whole tribe took its name. It 
is from this we get the name " Ottoman." Osman en- 
larged the holdings of his people in Asia Minor, and in 
Vi^M cru.ssed the Dardanelles and seized Gallipoli, on 



the European shore, this being their first foothold in 
Europe. Constantinople fell intp the hands of the 
Ottomans in 1453 and Greece in 1477. Three years 
later they gained a footing in Italy, at Otranto, and in 
the next century Syria, Egypt and Arabia fell into 
their hands. 

Under Suleiman the Magnificent, who lived from 
1590 to 15(>6, the Ottoman empire was at the height of 
its iiower, and included not only the entire Balkan Pe- 




CONSTANTINOPLE-DOLMABAGHCHI PALACE ON THE BOSFHOBU& 
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niusala, but Hungary as'well. Under his son, the em- 
pire began to decline. In the eighteenth century sev- 
eral attempts were made to partition Turkey, but they 
were not entirely successful, though parts of the terri- 
tory were pared off from time to time. 

Greece won her independence in 1828, and by the 
Treaty of Paris, Turkey was placed under the tutelage 
of the other powers, especially Great Britain and 
France. In 1806 Moldavia and Wallachia united to 
form Roumania, and became practically independent, 
as did Servia the next year. Egypt threw off the 
bonds and was then ruled by khedives. In 1874 an in- . 
surrection occurred in Herzegovina, which set the 
whole Balkan Peninsula on fire. 

In 1873 outbreaks and massacres occurred in Bul- 
garia ; and Servia and Montenegro declared war against 
Turkey. Ru.ssia declared war against Turkey, and 
aided by the Roumanians, the Russians defeated the 
mighty Turkish general Osman at Plevna. The treaty 
of San Stefano in 1878 was made, practically surrender- 
ing everything to Russia, but Great Britain interfered, 
and the Congress of Berlin was held to regulate the 
affairs of the Balkan Peninsula. The congress g^reatly 
altered the conditions. Roumania, Servia and Monte- 
negro were made absolutely independent, while Bosnia, 
Herzegovina and Novi Bazar were put under Austrian 
administration, part of Thessaly was ceded to Greece, 
and Bulgaria was made autonomous. Turkey in 
Europe was really restricted to a narrow strip from the 
Bosphorus to the Adriatic. Sultan Abdul Hamid II 
succeeded to the throne in 1870. He came to the throne 
at a critical time. Years of evil rule had engendered the 
corruption which always seems synonymous with the 
name of Turkey. His efforts for reform met with no 
encouragement from the Powers ; then came the 
Russian war, with the loss of several important pro- 
vinces ; each power seeking its own selfish gain with- 
out regard to the Turkish rights. The Powers are 
never weary of reminding the Sultan that his empire 
exists only on sufferance. The Sultan has been the 
victim of bad policy which has been fostered by one or 
the other of the interested Powers. Thus, for instance, 
all the Christian inhabitants of Turkey were to be put 
under Russian protection, but England was jealous of 
Russia's power, joined with France, and compelled the 
treaty to be dropped. The result of this grabbing of 
the Powers was that England has practically possessed 
itself of Egypt and Cyprus. Roumania and Servia are 
independent kingdoms, Bulgaria is virtually inde- 
pendent, Austria has occupied Bosnia and Herzegovina, 
Greece and Montenegro have been aggrandized, but 
nothing but some "frontier trimmings" have fallen to 
the lot of Russia, so there is little wonder that Russia 
now insists upon taking a dominant part in the further 
disposition of the Turkish empire. 

The present attitude of the six great powers is as fol- 
lows : Russia means to recoup her losses in the Crimean 
war, if possible, by seizing Constantinople, the bulk of 
the empire, and the island of Crete. She wants Thrace 
with Constantinople, so as to control the straits and to 
make the Black Sea a Russian lake. She wants Alba- 
nia, so as to have a frontier on the Adriatic ; she wants 
Crete as a naval station, in fact there seems to be very 
little that this already great country does not want. 
Austria-Hungary has virtually absorbed Bosnia, Her- 
zegovina, Novi Bazar. Now she only wants a strip 
across Macedonia so as to make Salonica her own sea- 
port on the ^gean Sea. Great Britain appears to 
liiive renounced her old policy of opposing Russia and 
now seems willing that the latter should do about as 
she pleases. Ha\'ing a good hold on'Egypt, which is 
one of the keys to India, and with Malta and Cyprus 
in the Mediterranean, she ought to be' content. Italy 
follows the lead of Great Britain, and appears to have 
no ax to grind except, possibly, to see Montenegro en- 
larged, as this country is the native land of the 
Princess Helene, wife of the Crown Prince of Italy. 
France follows the lead of Russia and keeps an eye 
upon Syria as the share of the "sick man's" effects 
which she would like best. It is hard t<o say what the 
policy of Germany is. At present it appears her atti- 
tude is governed by spite against Greece, because the 
German Emperor's sister changed her faith to that of 
the Greek church when she married the Greek Crown 
Prince, without asking the Emperor's permission. 
This is, therefore, the so-called " cdncert of the 
Powers." It is difficult to see how the interests of all 
can be adjusted without a general European war 
should the Ottoman empire go to pieces. At present 
each is engaged in blocking his neighbor, while to all 
appearance they are attempting to preserve the in 
tegrity of the Ottoman empire. This cry of the 
preservation of the integrity of Turkey is entirely in- 
sincere. When it has suited the purpose of the-Powers, 
they have not scrupled to encroach on the sacred ter- 
ritory. In the Fortnightly Re\'iew for April, Sir George 
Baden Powell gives this instructive table of the area 
and population of Turkey in Europe at different 

periods in the present century : 

Area Sq. Miles. PopnIadoD. 

1817 218,800 11»,BOO,000 

1885 (after treaty of Panel 198,k00 17.400.800 

1878 (after tieaty of BerUn) iaO.HO D.800,000 

tm (to-day) . . 81,900 6,800,000 

BzclodingBoaiuaand HeizeKOTina under 

AuitSMinile 67,000 4,700,000 



This comparison shows that Turkey has in Europe 
to-day only about one-fourth of the area and less than 
one-fourth of the population that she had at the be- 
ginning of the century. The rest has been appro- 
priated by the very Powers which are now declaiming 
about the necessity of maintaining the " integrity of 
Turkey." 

The reason why England is always so anxious when 
the Christian subjects of Turkey are in rebellion is 
that she fears that Russia may destroy the power of 
the Sultan, capture Constantinople and then be in a 
position to fight for that splendid country — India — 
which Russia has so long coveted. Russia in Central 
Asia is already too near India. Should the Russian 
ships once be allowed to go through the Dardanelles at 
will, she could build va;st dockyards on the Black Sea, 
and in a short time become one of the great naval 
powers of the world. At present Russia's only other 
seaports are on the Baltic, which is closed to navigation 
the greater part of the year. From this it will be seen 
that the few miles of water has been the cause of end- 
less diplomacy, and even wars, and the possession of 
the strait might in a few years change the political 
divisions on our maps. 

i\s we have alreatly stated, the Greeks won independ- 
ence in 1828, but the trreece of 1838 was simply the 
nucleus of the nation to be. It is the growth of that 
nucleus that the Cretans and Greeks are fighting for. 
The liberation of another section of the three or four 
millions whoare still held in Turkish bondage is only 
another step toward the unification of Greece. Greece 
does not claim the privilege of settling the Eastern 
question by itself, but does emphatically claim the 
right to aid other (Jreeks to throw off the yoke of an 
intoleraljle ilespot. The go\-ernment of the monarchy 
is, to a very large extent, a popular one, so that the 
Kaiser ami Czar naturally do not regard it with favor. 
The (ireeks are justified in lighting for freedom wlien- 
e\-er the o|)portunity offers. Under Mohammedan rule 
no Christians can ever enjoy the degree of political 
rights that Mohaiinned.ans possess, and though the 
modern (Jreeks have very little of the old Hellenic 
blood in then- veins, still they will always be recognized 
as a patriotic and freedom-loving people. Things at 
last reached such a p.ass in Crete that Greece could not, 
with self-respect, stand by quietly any longer and see 
her brothers suffer. So troops were sent into Crete. 
Then came the now well-known blockade of Crete ; 
this the majority of the Italian, French and English 
j.eople cordially condemn. The mismanagement of 
the Powers since the blockading of Crete is evexi 
worse than before, so that Greece and Turkey really 
seem forced into the present war, though both have 
been informed th.at their success would mean no acces- 
sion of territt>ry to the victorious nation. 

Turkey tried to throw the burden of the responsi- 
bility of the war on Greece, stating that, owing to 
the incursions by the Greeks on Turkish territory, 
their military connnander was ordered to assume the 
offensive. This was on April 17, and since this time 
the Turks ha\'e been very successful in Thessaly ; but 
the outcome of the war is still in doubt. The Turks 
appear to have the advantage on land and the Grecian 
navy on the water. 

Turkey has many vulnerable points which might be 
attacked by the fleet of (jreece, which, as we have al- 
ready stated, is superior to that of Turkey. The fleet 
of the, Greeks consists of four battleships, two first- 
class cruisers and twenty-five torpedo boats. Among 
what might be considered the vulnerable points in the 
Turkish dominions are Salonica, the base of sui>plies 
for the Turkish armies in Macedonia, the island of 
Samos, which, like Crete, is now in a state of revolt, 
and the Dardanelles themselves. It is thought that 
the Greek fleet is hardly strong enough to force the 
Dardanelles, but should it be successful in doingthis and 
in defeating til J Turkish fleet, which does not amount 
to much, it would cause great ha\-oc among the palaces, 
mosques and other buildings of Constantinople. Con- 
stantinople is said to stand upon two continents, since 
Scutari is in Asia Minor. Vessels reach Constantinople 
through the Dardanelles, the narrow strait forty miles 
long and from one to four miles wide. The Dardanelles 
unite the Mediterranean with The Sea of Marmora, 
which is connected at its other end with the Black Sea 
by another narrow strait >>alled the Bosphorus, and it 
is on this strait that Constantinople is situated. 

The [>eculiar harbor, by reason of its form and full- 
ness, is known as the " Golden Horn." Directly on the 
Bosphorus are palaces which are most im|)osing. We 
illustrate one of them, Dohnabaghchi, which is one of 
the most beautiful, but the Sultan evidently considers 
that it is too easy of approach and has established him- 
self in the smaller but more secluded Yildiz palace, 
where he can be surrounded with his soldiers. We 
also give an illustration of one of the bridges which 
unite Galata to Stamboul, showing the animated scenes 
in this half-barbaric, half-civilized capital. 

ALUMI^'UM HRLMBTS have not proved entirely suc- 
cessful in the German army, the saving in weight 
being more than offset by the metal's storing heat even 
to blistering the foreheads of the wearers. 



Andree>a Itellooa Vorage to tbe Nortb Pole. 

BT A. DAHISLSON, CP8ALA, SWEDEN. 

On the 30th of March last, before the Society for 
Anthropology and Geography, in Stockholm, Sweden, 
Mr. S. A. Andree, the .balloonist and explorer, gave a 
full account of the preparations for the coming polar 
expedition. 

The plan for the ascension is the same as last year's ; 
some slight changes, however, are made in the equip- 
ment, based on experiences during the trip to Spitz- 
bergeii last summer. 

Tlie balloon has been increased in volume 300 cubic 
meters. This was effected by cutting the balloon in 
two and inserting between the two halves a girdle one 
meter high. It was found necessary to increase the 
N'olume, as the balloon silk weighed close upon 300 
kilogrammes more than calculated. Its weight is now 
1,^30 kilogrammes. The form is now somewhat ellip- 
tical. 

The balloon is in good condition. The strength and 
tightness of the silk is unaltered. Mr. Strindberg, 
who has undertaken these important investigations, 
has found the loss of gas through the balloon cloth to 
be almost nil. Last year the entire balloon was found 
to lose through the cloth one or two cubic meters of 
gas during twenty -four hours. 

For the tightness of the seams the overlying lists 
play an iiii|K>rtant part. Without them the balloon 
would not be able to keep floating many days. During 
the winter the tightening listshave been improved and 
altered .tccording to the new form of the balloon. The 
maker, Monsieur Lachambre, has invented a new var- 
nish es|)ecially for this balloon. By experiment it has 
been learned that moisture has no influence upon the 
tightness of the seams, and this fact has caused Mr. 
Andree to somewhat simplify the construction of the 
balloon house. The net is just as strong as ever. 

There is every reason to believe that the balloon house 
has well witlistoo<I the Arctic winter of Spitzbergen. 
Mr. Andree has made himself sure that no whalers or 
seal hunters have passed the winter in the neighbor- 
hood. Conse(|uently nobody has been tempted to use 
part of the house as fuel. In order to get an idea of 
the weather conditions in Virgo's Haven during the 
winter, Mr. Andree has communicated, through Consul 
.\agaard, with one of the men who, with Mr. Pike, 
wintered there in 1888 to 1889. This man stated that 
the hardest storms generally blew from the south and 
southwest, which perfectly agrees with Mr. Andree's 
theories. But from southerly winds the balloon house 
is sheltered by cliffs more than 100 yards in height. 
Thus the house is only exposed to northerly winds, but 
Mr. Andree, as well as the two architects who erected 
the structure, are of the opinion that it has suffered no 
essential damage. Still it goes without saying that the 
travelers will be provided with every means to quickly 
make necessary repairs. 

Increased Amount of Hydrogen Gas. — For genera- 
tion of hydrogen gas so much material will be brought 
.along that the balloon can be kept fllled six weeks, 
awaiting favorable winds, even if the loss of gas 
should amount to 100 cubic meters in twenty-four 
hours. Mr. Andree hopes to be ready to start about 
the 30th of June, and is thus able to wait for suitable 
winds up to the lirst days of August, and to start later 
in the year is not to be thought of. 

To Cut the Dra^; Lines. — From several quarters the 
fear has been e.xpressed that the drag lines might catch 
hold of something on the ground and arrest the bal- 
loon. Mr. Andree himself did not much believe in 
this danger, but now the expedition has been presented 
with a very ingenious device for cutting the line at any 
desired point. The apparatus, invented by a Mr. 
Tomer, consists of a cylindrical metal case, which can 
be made to slide down the line to where it is intended 
to be cut. Inside of the metal case are two sharp 
knives driven forward with great force through the 
explosion of a quantity of powder. Mr. Andree ex- 
hibited a thick cable cut in this way. 

When the Bxi>edition Leaves Sweden. — The expedi- 
tion leaves Ijathenburg on the 18th of May. The time 
for the voyage to Spitzbergen and for the preparatory 
work there is calculated to about four or five weeks. 
Nothing tends to indicate that the winter at Spitz- 
bergen has been severe, and there is every reason to 
believe that the expedition will find the sea free from 
ice. 

Nansen's observations were, as far as the speaker 
knew, favonible for the balloon journey. This was as 
well regarding the temperature and the variations of 
the coifipass as the direction of the winds. Toward 
the end of June and in the beginning of July the 
Fram had in the polar basin experienced identical 
winds with those which Mr. Andree had noticed at 
Spitzbergen. Dr. Nansen has confirmed another im- 
portant fact, viz., that no highlands are to be met 
with up to 84th or 85th degree of latitude. The ex. 
plorers need not therefore fear the necessity of con- 
suming a great amount of gas by lifting themselves 
over any mountain ranges. 

The Desired Way. — If we are so fortunate, the 
speaker continued, that we may choose our way, I 
would rather, since Dr. Nansen has so well explored 
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the polar region toward the Asiatic side, steer our bal- 
loon toward the American continent. This part of the 
world is not now nearly so desolate and uninhabited as 
it was when the Franklin expedition perished. Ever 
since 1889, American vessels have been stationed about 
the mouth of the Mackenzie River for hunting pur- 
poses, and twelve to fifteen ships pass the winter 
there with 400 or 500 people aboard. The speaker bad 
got these particulars of a Swedish harpooner, Bertono- 
ciui, who has been a long time in American service 
there. Along the coast of Alaska are to be found more 
or less civilized Indians and Esquimaux. In the inte- 
rior of Alaska there are a great number of gold diggers. 
Among the inhabitants of these vast regions infor- 
mation concerning the expedition is pretty widely 
spread, although, strangely enough, the circulars with 
cut of balloon have not here been distributed. 

The speaker concluded with expressing his firm con. 
victioii that the outlook for the expedition is as good if 
not better this year than the last. 

After Mr. Andree's lecture. Dr. Jaderin, the astrono- 
mer, arose and demonstrated before the society a very 
valuable improvement ou the usual sextant, enabling 



members of that devoted band which set forth into the 
unknown for conscience' soke, and subsequently gov- 
ernor of Plymouth Colony, and within its pages were 
recorded the names of all the pilgrims and the chief 
incidents of their voyage and ultimate landing at Cape 
Cod. Bat the log of the Mayflower did not end with 
the voyage. Its narrative was continued as a history 
of the formation of the flrst settlement at New Ply- 
mouth, and of "the general colonization work of the 
next twenty-eight years. The inclusion of an official 
register of baptisms, marriages and funerals added a 
legal importance to the historical value of this authori- 
tative account of the origin of New England. It was 
probably due to this circumstance that the volume was 
some time or another sent to the library of Fulham 
Palace, for up to the time of the Declaration of Inde- 
pendence the American colonies, "strangely enough, 
formed part of the diocese of London. Nothing is 
definitely known, however, of the transference of this 
valuable document from the new country to the old 
beyond the fact that it has been stored at Fulham 
Palace with other archives of the diocese of London. 
But at last the historic log is to be restored to the com- 



for their Puritan brethren. And, seeing that the new 
Boston claims to be "the hub of the universe," opti- 
mists may detect great significance in the generous 
surrender of what, to Bostonians even more than to 
Great Britain, is a precious historical record and anti- 
quarian treasure. 

The little village of Scrooby, on the borders of Lhi- 
colnshire and Nottinghamshire, where Brewster lived 
and taught lessons in freedom to Bradford and other 
brave souls, has been denominated " the cradle of 
Massachusetts." And if so, why not "the cradle of 
the American nation " ? 

The traveler on the (Ireat Northern Railway from 
London may catch a glimpse of the slim white spire of 
Scrooby church on his leh ere he reaches Doncaster. 
Visitors from Massachusetts know it well. There are 
two shrines that the enthusiastic American tourist 
never misses. One is Stratf ord-on-Avon ; the other, 
BrewsterV old manor house at Scrooby, with the 
neighboring village of Austerfield, where William 
Bradford first saw the light. There is, indeed, com- 
paratively little left of the structure that was familiar 
to the secret worshipers of Brewster's day. One of 




THE LOG OF THE MATFLOWER-FACSIMILE OF THE BOOK. 



the observer to make careful determinations even if he 
is oscillating and above the ground as when he is sit- 
ting in the car of a balloon. Dr. Jaderin calls his in- 
strument " nivasextant " (the level sextant), and ex- 
periments have shown the error to amount to only 
about 2'. 

Dr. Nils Ekholm will not accompany Mr. Andree. 
He has backed out, as he does not consider the under- 
taking likely to succeed. The party will now consist 
of Mr. Andree, chief engineer (ofveringenior) at the 
Royal Swedish Patent Office, Mr. Strindberg, amanu- 
ensis at the University of Stockholm, and lastly Mr. 
Fraenckel, civil engineer. 



THE LOG OF THE UAYFLOWES. 

A graceful act of international courtesy on the part 
of the Consistory Court of London has drawn atten- 
tion to the remarkable history of a manuscript volume 
which is essentially one of the most precious heirlooms 
of the American nation, although it has long been 
stored in English keeping. The Pilgrim Fathers who 
left their native land on board the Mayflower in 1620 
bequeathed to their children a detailed chronicle of all 
their doings in the form of a manuscript book, entitled 
" The Log of the Mayflower." This volume, destined to 
acquire a unique importance as an historical document, 
was compiled by William Bradford, one of the foremost 



monwealth of whose earliest beginnings it forms so 
precious a relic. At the application of the United 
States ambassador, the Consistory Court of London 
has decided, with the approval of the bishop, to hand 
over the volume to the President of the United States, 
zincographic copies being kept for the diocesan registry 
and the episcopal library at Fulham Palace. 

This decision naturally recalls the tender solicitude 
with which everything associated with the sailing 
of the Pilgrim Fathers is regarded by all true Ameri- 
cans. Anti-BritiSh politicians may do their utmost to 
prevent the tightening of the bonds of friendship 
which should unite the two great English-speaking 
peoples, but there will still remain a huge section of 
new world inhabitants actuated by feelings of keenest 
admiiration and deepest sympathy for the old mother 
couiltry. The State of Massachusetts is especially inter- 
ested in the present act of courtesy. It was a vicar of 
Bostjon in Lincolnshire who practically founded the 
chief city of Massachusetts. Several of the earliest 
governors of Massachusetts hailed from the Lincoln- 
shire Boston. Qovernor Bellingham, whose character 
is sketched in " The Scarlet Letter," was recorder of the 
old England town. William Brewster, chief of the 
Pilgrim Fathers, and William Bradford, who kept the 
log of the Mayflower, both sufTered imprisonment at 
Boston before they managed to find a way of escape 



the few old oak beams remaining has already been 
secured by an enterprising descendant of the Pilgrim 
Fathers to adorn his dwelling across the seas, and, bit 
by bit, other memorials of the past are finding their 
way over the Atlantic to keep alive the feeling of kin- 
ship between New England and the old. The Norman 
font at which William Bradford was baptized still occu- 
pies a place in Austerfield church, and the parish 
register contains Bradford's baptismal entry. This 
quaint old edifice sadly needs restoration ; and Ameri- 
cans, in particular, are being invited to contribute to 
the fund. So far, their response is not encouraging, 
nevertheless the church wardens intend to retain the 
font. As the Earl of Crewe writes in his appeal on 
behalf of the memorial fund, Austerfield is linked with 
Scrooby, the home of Brewster, as a cradle of the 
Pilgrim Fathers ; and so long as the sailing of the 
Mayfiower remains one of the historic cameos upon 
which English and American eyes alike love to rest, 
the footsteps of travelers will turn toward these quiet 
little hamlets in reverence for the men who embarked 
on an even nobler quest than did the fleet of Colum- 
bus.— Illustrated London News. 



ICHTHYOL is recommended by Der Stein der Weisen 
as a much better remedy for insect bites than am- 
monia 
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ASCEHTLT PATXMTED IHTIITTIOirB. 

EnKinecrlnx. 

BeVOLVINO MUFFIiB FnRNACB.— Au- 
gust R. Meyer, Kanrac City, Mo. To radlitate the de- 
snlpbarCziag or cbloridizing of ores or metallnigical 
prudacts, thia fomace baa formed in Ita walla a rerolnble 
cylinder with independent longitadinal flaea, the fomace 
diachaigliig racoeaelvely into the flaea, and there being a 
channel at the end of the cylinder, bat remote from the 
furnace, connecting the cylinder fluea, and adapted to be 
placed in communication with the interior of the cylin- 
der. An outletat the furnace end of the cylinder ia alao 
adapted to be ancce«(veiy connected with the cylin- 
der fluea. The products of combuation tniTel twice 
through the fluea before passing off to the chimney, 
utilizing the dust to the fullest advantage, and the pro- 
ducts of combustiou are kept entirely aeparate from the 
material under treatment. 

Fbbd Water Hbatino Appabatcs.— 

Elihn K. Jones and Thomas N. Wilson, Fulton, Oregon. 
According to this Improvement the feed water is forced 
through hollow grate bars on its way to the boiler, the 
main grate bar having a series of parallel lengthwise 
passages, and there being joined to it a series of minor 
grate bara having like communicating passages, while 
a series of pipes connect the main grate bar with 
the upper portion of the boiler, and a pipe connects 
the lower portion of the boiler with the grate. A 
practically equal distribution and circulation of water 
in all portions of the grate are assured, and normally all 
the water from the pump posses through the grate before 
entering the boiler. 



Ilailwar Applianceii. 

Farb Box.— Oscar Katzenberger. San 

Antonio, Texas. This invention provides a receptacle 
for fares especially adapted for use on cars or other 
vehicles, the fare to be paid by each occupant upon 
entering, and the construction permitting the driver, 
motorman, or gripman to readily ascertain the amount of 
fares paid. Each fare is registered as paid in, and the 
receptacle may be opened by the driver or conductor to 
make change. The person depositing the fare may also 
know immediately that it has been registered, and coins 
paid in excess of or in denominations less than the coin 
of the fare are delivered to a receptacle not accessible to 
the conductor or driver. 



and with hot Uttlo friction, being capable of elongation 
in both diiectionB from the center to a length equaling 
twice its length when closed. The screw rod of the 
jack haa right and left threads starting from its center, 
each thread engaging an interiorly thiraded cap, and the 
ends of the caps having teeth to interlock with wood or 
other material with wliich the jack may be operated, 
these caps also engaging the auxiliary screw threaded 
caps or extension pieces, to provide for a greater range 
of adjostment of the jack. 



Aarricaltnral. 

LiSTBR Cultivator.— Cornealious P. 

Welter, Peiry, Kanna. The coltivator blades or disks of 
this simple and inexpensive machine are at opposite 
sides of the runners, and may be simultaneously raised 
or lowered, there being means for adjusting the blades 
or disks toward an d from the draught line of the carrier, 
in proper position for rows of different widths. The 
parallel sleigh shaped ninnera are connected by arched 
bars, and a rock shaft joumaled on the runners has 
arched centerand angular ends on which the cultivator 
blade cairieta are mounted, and the shaft is rocked to 
raise and lower the cultivator blades by means of a hand 
lever witliin easy reach of the driver. 

Cutting Roots, etc.— John J. Sher- 
man, Traverse City, Mich. The body of this machine 
comprises a box slotted in opposite sides, a cutter in the 
front slot and a handle lever projecting through the rear 
slot, the lever having a broad portion adapted to serve 
as a false oecillatoiy bottom to support the tuliers or 
roots placed in the box to be cut. The knife may be 
lead ily removed for sharpening, and is adjustable for 
varying the thickness of the pieces or slices cut; it also 
has attached short supplemental knives to further divide 
the mateilal into pieces or slices. 



Electrical. 

Utilizing Robntgen Rays.— Charles 

F. Easton, Wallace, Idaho. An Improved lantern for 
employing the Roentgen rays for experimental, demon- 
strative or practical purposes, has been devised by tliis 
inventor, the lantern body being opaque to X rays, and 
having a front apertule and flxed disk nhose centra', 
opening registere therewith, while an adjacent parallel 
rotatable disk has graduated apertnies which may be 
hfDugbt inlQiSDincidfince with those bi the flxed parte. 
Arranged in the case on a sliding carriage ia a Crookes 
tnbe, and means for making a rapid or alow and fine ad- 
justmentof the tube. 

Tblegraph Ebt.— Martin M. Porter. 

Makme, N. T. This invention provides a simple and 
positive means for automatically closing the circuit 
through the instnunent after the key shall have been re- 
leased by an operator. The improvement comprises a 
spring plate adapted for electrical connection with a line 
wire, a key lever, and a finger piece of insulating mate- 
rial, to which Is attached a metal contact having 
electrical connection with the key lever, while a plate 
hinged to swing vertically on the finger piece has a pro ■ 
jection adapted to engage with the spring plate to force 
it ont of engagement with the contact on the finger 
piece. 

Electric Selling Device.— Alexan- 
der Davidson, New York City, and Charies Q. Arm- 
strong, Chicago, ni. To sell reserved seat tickets at 
different stations, and prevent the sale of the «ame tick- 
et at two different stations, according to tils taivention, 
the stations are connected electrically and each has dupli- 
cate electrical apparatus, whereby a sale at one station ia 
automatically reported at the other stations. If the same 
ticket be offered f or'ibie at two different points, the de- 
vice U rendered inopefatire and a visual or audible sound 
is given. The invention comprises synchronous clocks 
connected in circuit with a master clock, each clock being 
combined with a commutator, battery, signal bell, and 
annonciator board, etc., thers being also a three wire 
drcoit for the operative partj of the ticket selling de- 
vices. 



niiiinK, Etc. 

Silver and Gold Ore Process.— 

Henry Hirscbing, Salt Lake City, Utah. This process 
relates principally to the obtaining of copper from cop- 
per ores, hot is also applicable forobtaining the silver 
and gold, whether with or without copper. It is an am- 
monia process, especially advantageous and economical 
with refractory ores, wheiherwith or without copper, 
and where melting or other processes would not be 
satisfactory or profitable, and consists in subjecting 
them to the action of a solvent to dissolve the inetals 
and then electrolyzing the selntion, fine with a cathode 
of the precious metal and then with a copper cathode. 



JHcchanical. 

Metallic Packing. — Edward L. 

Raynsford, Susquehanna. Pa. This invention is for an 
improvement on formerly patented inventions of the 
same inventor, and provides a packing for use on piston 
and valve rqda, piston slide valves, and other machine 
paiis, the packing being arranged to prevent all leakage, 
and readily compensate for wear of the parts, insuring a 
perfect joint at all limes. It is made with a sectional ring 
having overlapping joints, and on its periphery is a trana- 
verse leceas extending over the overlapping joint, a 
segmental block fitting in the leceaa to cover the joint. 

Lifting Jack.— William W ttoodwin 

and George A. Brown, Carthage, Me, This is a jack of 
the screw type which may be operated In small apace 



niiscellaneons. 

Centrifugal Machine. — Peter 

Cooper Hewitt, New York City. Two iialcnts have 
been granted this inventor for an improved machine for 
separating liquids from viscid or solid sultt^tanccs l>y 
centrifugal force, the construction being tleslgncd to 
obtain the best effects with a niininiiiin expenditure of 
power, and effect the complete separation of substances 
where partial success only has heretofore bvcn obtained. 
The invention comprises a separating tmwl of t>mall dia- 
meter and comparatively great length, with weirs for 
controlling the distribution of the liquid or mixture to 
be operated on, there being a peripheral diaclinrgc con. 
trolled by a valve and valve operating nicchanisin. 
Combined with the howl are perforated hoops anil per. 
forated annnlar plates witliin the imwl to clieck the fn>u 
circulation of the material acted on, and weira of 
novel construction discharge the light and heavy liq- 
uids antomaticaily into hoods. The bowl has improved 
bearings at its upper and lower ends, to facilitate the 
maintenance of a high velocity, there being a lubricating 
device for the lower bearing and an adjusting device for 
the upper one. The later improvement more especially 
adapts the machine for the separation of liquids and 
such solids and semisolids as are discharged from the 
separating bowl with diflicuity, and for the separation of 
living organisms which have a different density from the 
liquid they grow in, but have the power to remain sus- 
pended in the liquid. 

APPARATUS FORABBAIING LIQUIDS. 
—This Is a further Invention of the same inventor, es- 
pecially applicable in aerating watere, beer and other 
liquids. It consists of a centrifugal machine constructed 
particularly to reduce the liquid to the form of an ex- 
tremely thin film, the machine being operated in a 
covered vessel siUtable for the required presaore, and the 
beer or other liquids betaig aerated while in the form of 
a highly attenuated film. When it is necessary to carry 
on the operation under a pressure greater tlian that at 
which the liquid is to remain, the liquid is carried to a 
storage leserroir through a pressure reducer which al- 
lows the gas to expand in the reservoir, whence it is 
taken back to be nsed again in aeration, while the liquid 
is held in the storage reservoir at the required reduced 
pressure. 

Beer Manufacturing Apparatus. 

—Still another patent of the same inventor provides an 
improved apparatus for brewing, in which the ferment- 
ing vat is connected with a gas receiver, where the gas 
developed may be stored under pressore, and a cooling 
chamber, from which the beer is conveyed to a separator 
or purifier and aerator, the latter being connected with 
the gas receiver to utilize the gas generated during fer- 
mentation. A valve controlled pipe connects the beer 
receiving tank with the aerator, and a connected storage 
tank Is also connected with the aerator and the gas re- 
ceiver. 

Protecting Registry Rolls. - 

Charles A. Schindier, Jr., West Hoboken, N. J. To ar- 
range roils exhibiting the names of voters that they may 
be readily examined, and posted where desired without 
being damaged by the weather, this invention provides 
a protecting casing having an opening In its bottom edge, 
an upper spring-actuated roller to which a fiexible car- 
rier is attached, there being stops at the top iind bottom 
of the case and a combined guide and stop on the car- 
rier, with means for clamping the regiatiy rolls to the 
carrier. By removing the cap of the case, the roller, 
with its carrier, and the registry rolls are all easily re- 
moved. 

Bicycle Support. — Francis P. 

McNulty and Thomas HcDermott, Cincinnati, Ohio. 
This support is adapted to swing from the rear wheel 
spindle, which is extended at each side and engages two- 
part nnts, the latter engaging the ring or top portion of 
the support, which Is formed of a rod bent to constitute 
a foot at its ooter end. In supporting a wheel these rods 
extend slightly out at each side, the feet engaging the 
ground, hot when not so required as supports the rods 
are turned up to engage the rear foric. One of these 
rodlike supports only may be used, instead of two, as 
one pref ere. 

BiCYCLB Track. —John B. Hansler. 

Newhoig, N. Y. To fozniah a cheap and smooth track 
for wheelmen between lowpa and villages, and one 



which may be readily constrocted in a more direct course 
thantheordinaiy highways, is the object of this inven- 
tion, according to which the track is formed of metal 
plates having their edges rolled upward and inward and 
then outward, dovetail locking devia« fastening the 
ends of the plates to each other and to supporting cross 
beams, the latter being held up by vertical poe ts which 
extend into the ground through plates which act as sills. 
The posts are adjustable to support the cross timbers 
and track at the desired level, and drainage holes are 
provided In the track plates. 

Breakdown Firearm.— Charles E. 

Whilden, Charleston, S. C. For three barrel guns hav- 
ing two shot barrels and a ride below and between them, 
thia inventor provides an improved arm with a remov- 
able rifle t>arrcl, to be so placed in connection with the 
shot barrels that it can l>e attached Acmly to a suitable 
support, and quickly removed tvhen it is desired to 
lighten the gun, the removable barrel permitting the em- 
ployment of many different caliiMiru of rifle barrel with 
the same stock. A cocking and firing mechanism for 
the rifle liummer is located within the body of the gun, 
and the trigger is of novel constnietion, only ttvo trig- 
gers being rt;qiiired for the three barrels. 

Typkwriti\o Machine.— Andrew J. 

Speare, West Plains, Mo. This invention is for an im- 
provement in tyix'wntfH! tvhich, afwt a line of writing 
Is conipletiil, ri-tiini the carriage anil cylinder auu>mati- 
cally instead of by hand, and provides an impniveil con- 
struction and arrangement of parts for fee<1ing the car- 
riage poifith-ely and directly by the action of the keys, 
for automatically returning the carriage after a line of 
writing is completed or in the middle of a line, and for 
automatically tiimini; the cylinder to present a new 
space for a line of writing. 

Cash Indicator and Rkgistkr.— 

John F. Parker, McPhcison, Kansas. This is a machine 
of comparatively simple mechanism for registering all 
individual sales and cash receipts from one cent up- 
wani, anil indicating the total amount of sales ami re- 
ceipts. By pressing down a finger piece at one side of 
the ruHiiig, the registration of the previous sale in can- 
ceUil anil thi- cash drawer openeti, to in? closed liy hand 
after the next n-gistration Is maiie, but, to giianl against 
coinpoiiiiiling the registnitions. only fiftfen seconiis is 
allowed for the drawer to remaui ojicn. automatically 
working mechanism then locking the |mrt». This time 
may he variitl according as the otviier desires in setting 
the machine. 

A Nkw Coloring Agent.— Georfj H. 

Weisi^, (Jharlottenliurg, (lermuny. To form black 
chrome nionlanted wiml ilycstiiffs exceedingly fast u> 
light, milling ami soap, this invontor has deviseil a pro- 
ci-i^s of making carbonyl metadiamido salicylic acid, 
which consists in treating nitroamido salicylic acid with 
pliosgonr, thereby proiiiicing carbonyl uietanltroaniido 
salicylic acid having a melting point of approximately 
3tl>3° C. and Anally reducing the proiliict to carbonyl 
metadiamido salicylic acid, soluble with diflicuity in 
water and alcohol, insoluble in benzine, ligroine and 
chloroform, easily diazotlzabic, the diazo compound 
forming, by ci>ml)ination with the usual color producing 
substances, azo dyestuffs which arc easily mordanted. 

Die Holder and Box.— Robert Tur- 
ner, New York City. To hold dies for stamping and 
emimssiiig, this box is open at one end, and has a re- 
movable end piece held by catches, there being die 
clamping devices in the end piece and in the opposite 
side of the box, tvhile a false side and Its opposite side 
have guideways for the dies, held in place by a clamping 
device. The box is arranged to hold separate dies form- 
ing matter to be stamped or embossed, the dies being 
interchangeable to permit of setting up any desired mat- 
ter. 

Paper Holder.— Thomas P. Mautz, 

Stewardson, III. Two patents have been grantcil this 
inventor for a superior receptacle for paper in sheets of 
different lengths or paper bags, the device holding the 
material in graduated arrangement, enabling a person to 
readily select and withdraw a sheet or l>ag of the de- 
sired dimensions. The holder has a Ikix or body por- 
tion with removable partitions, having pockets at their 
lower ends, and each partition twing independent, al- 
though each Ber\'es to brace and strengthen the casing 
or holder. The i:oider is iiscil in an upright |)osition 
for heavy paper and in inclined position for light or 
manila paper. Although principafly Intended to hold 
wrapping paper, it can be iislkI to hold any kind of sheet 
paper, its simplicity and cheapness making it practical 
for everyday use. 

Preparing Nutmeal. — John H. 

Keik>gg, Battle Creek, Mich. To produce an improved 
article from peanuts or other nuts, this inventor blanches 
the kernels and removes their cuticles, then boils them 
for si'veriil hours until thity arc thoroughly cookeil and 
soft, dries the cooked product, and subjects it to a heavy 
pressure between rollers. Two prmlucts are* thus ob- 
tained, a dry and practically white nutmeal and a pasty 
substance descrilieil as nut butter. 

NoTZ. -Copies of any of the above patents will be 
furnished by Munn cSt Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NXW BOOKS, ETC. 

The University Titorial Series. 
The Tutorial Chemistry. P.art I. 
Non-metals. By G. H. Bailey. ErlitPd 
by William Brings. London: W. B. 
Clive, University Corresponilence 
Ciillesre Press. New York: Hinds & 
Noble. Pp. viii, 22ft Price |1. 

The University Tutorial Serik.'!. 
The Tutorial Statics. By Wil- 
liam Brif;L'S and Q. H. Brvan. 
London :W. B. CVwe. New York: 
Hinds & Noble. Pp. viii. 260. Price 
11. 
These two workB are deelKtied to corer chemistry ami 
statics as required for passiDg the London Unirersity ex- 
amioatlon for a decree. Like all such books, while use* 
ful, they are of Umlted and accurately defined scope. 



which scope is fixed by the requirements of the English 
course. This renders them of restricted value for the 
American student. 

Clay Glazes and Enamels. With a 
supplement on crazing, its causes 
and prevention. By Henry R. Griffin, 
C.E. The whole forming a treatise 
on ((lazing and enameling brick, terra 
cotta, and pottery. Including exact 
reciws and formulas for all the prin- 
cipal colors now in use and full in- 
structions for their preparation and 
application. Indianapolis, Ind. : T. 
A. Randall & Company. Pp. 138. 
Price $5. 

Of all practical subjects, the subject of the present work 
has been one the details of which are most dilRcuIt to 
obtain. A glaze which would not crack and which would 
work with unfailing certainty time after time has been a 
desideratum for a long time The present work on the 
subject very thoroughly tells not only how to make glaz- 
ing, but gives tiie technique of the blending, etc. It is 
not too much to say that it will fill a long felt want, as it 
falls In the field of what has long been a trade secret. 

Turkeys and How to Grow Them. A 
treatise on the natural history and 
origin of the name of turkeys, the va- 
rious breeds, and best methods to in- 
sure success in the business of turkey 
growing. With essays from practical 
tnrkey growers in different parts of 
the United States and Canada. 
Edited by Herbert Myrick. Copi- 
(»uplv illustrated. New York : Orange 
Judd Companv. 1897. Pp. vii, 154. 
Price $1. 
This monograph treats of a subject of great interest to 
farmers. No gallinaceous bird perhaps is more trouble- 
some in managing than the turkey, and certainly none 
can Ik.' saitl Ut give more satisfactory results. This mono- 
graph should leid to increased success in the cultiva- 
tion of the noblest of the tribe, and in the present days of 
poultry raising, the use of the incubators and other re- 
fined supplements lead to more than the ordinary ex- 
pense. 

Hypnotism up to Bate. By Sydney 
Flower, Chicago : Charles H. Kerr 
& Company, 50 Fifth Avenue. 1896. 
Pp. 161. Price $7. 

The author of this curious book seems to be a be- 
liever in some of the extreme views of hypnotism and at 
the same time states his views in a very guarded way, so 
as to give one the idea that he is very conservative. The 
I»ook is written in the form of dialogues between a physi- 
cian who is a hypnotist and his patient. The author in- 
geniously enough shows some skill in avoiding trouble- 
some explanations. Thus, at the end of the first chapter, 
he titates that the doctor explained the feats of mind 
readers, and, instead of giving them, states that the ex- 
planations were so simple and so convincing that the 
author prefers not to publish them, not wishing to make 
public the evidence of his own gullibility. Had he given 
a real, thorough treatment of the subject, instead of thus 
avoiding it, and had he devoted some space to the natural 
magic of the mind reader as well as to the hypnotist, he 
would have performed, we think, a very acceptaole eer- 
vlce. The psychologist of the day is vibrating between 
full fledged hypnotism on one hand and materialism on 
the other, and this book may be a contribution to the 
lighter literature of the subject. Some of the author^'s 
criticisms on Conan Doyle and others are very amusing. 

Die Bearbeitung des Glases aufdem 
Blasetische. Eiii Handbuch ftir 
Stndlrende, welche sich mit Wissen- 
schaftlichen Versuchen beschafti- 
gen. Von D. Djakonow und W. Ler- 
inuntoff. Mit 30 Abbildungen. Ber- 
lin : Verlag von R. Friedlander & 
Sohn. 1895. Pp. xiii, 154. 

This nicely illustrated book with contents, but, unfor- 
tunately, without index, is devoted to glass blowing for 
the chemist and physicist, including the manufacture 
of strictly scientific apparatus by glass blowing before a 
blast lamp. The author follows the German custom of 
using a single blast lamp, instead of the converging jets of 
name so generally used by the professional glass blower. 
The book is very systematically arranged, well illustrated, 
and its divisions indicate really thorough covering of the 
ground. It seems as if the work might repay translation, 
except that America is hardly yet ready for this class of 
monograph. 

The Manual of Statistics and Stock 

Exchange Hand Book. New 

York : Charles H. Nicoll. 1897. Pp. 

500. Price $5. 

The nineteenth annual issue of this work maintains 

the reputation of its predecessors, which has made the 

publication a standard reference authority for investors, 

bankers and brokers, and all interested in the values and 

fluctuations in prices of properties whose securities are 

dealt in by the public. The book covers especially all 

railroads and street railways, miscellaneous corporations, 

coal companies, cotton and petroleum, banks and trust 

companies, insurance companies, the mineral industries, 

etc. 

Metals: Their Properties and 
Treatment. By A. K. Hunting- 
ton and W. G. McMillan. London 
and New York : Longmans. Green & 
Companv. 1897. Pp. 562. Price 
$2.50. 
In the series of text books of science adapted for the 
uw of artisans and students in public and science schools, 
published by this weW known firn:, this volume occupies 
a most important place, especially Ihe new^ edition, edited 
and brought up to date by a professor of metallurgy in 
King's College, London, and a lecturer on the same 
subject In Mason College, Birmingham. The latest 
forms of furnaces, some of which are hardly yet consiu- 
ered as iwyond the experimental period, are here illus- 
tratMland di'Hcribed. The work deals but sparingly in 
rhemioal ami rnftthemafical formula, and every chapter 
in the lKH>k Is well within the ccmiprehension of any in- 
telligent mectiaoic or ambitious young apprentice. 
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The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight ivords to a line. 
Advertisements must be received at publication office 
as early as l^hursday mtniing to appear in the folloiv- 

ing week's issue. 

Marine Ironworks. Chicago. Catalogue free. 

High grade well drills. Loomis Co., Tiffin, Ouio. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Try us for your wire or sheet metal specialties. The 
Enterprise Manufacturing Co., Akron, Ohio. 

Improved Bicycle Slachinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Order brass letters for sweating on metal patterns of 
II. W. Knight & Son, Seneca Falls, N. Y. Drawer 1115. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 75" Monadnock Block, Chicago. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. *' Kan- 
some," Toi Monadnock Block, Chicago. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Capital Wanted.— The undersigned wishes to cor- 
respond with capitalists or investment companies with 
a view to organizing a stock company for the purpose of 
manufacturing press brick by hydraulic pressure (a re- 
cent and modern invention). Address T. A. Gordon, 
Shelbina, Mo. References given. 

Colorado's Gold Fields, Illustrated. 

Just out, with correct map and nearly 100 mining views 
natural as life. This valuable book will be sent free pre- 
paid with our big 56 col. family paper 3 months on trial 
for 25c.; club of 5 and 5 books $1. Latest mining news. 
Mention the S. AM. and address Illustrated Weekly Sen- 
tinel, Denver, Colo. Cripple Creek is fully described. 

U^^ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 3**1 Broadway, 
New York. Free on application. 




niNTS TO CORRESPONDENTS. 

Names aud Address must accompany all letters 
or no attention will be paid thereto. This is for out 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

[uquiries not answered in reasonable time should 
•e repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by lettei 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Inforniatiou on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scieiititic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Boolcs referred to promptly supplied on receipt of 
price. 

Minerals sent £or examination should t>e distinctly 
marked or labeled. 



(7158) J. W. W. -asks (1) for a rule for 

eetting over a lathe tail stock, for turning tapers. A. Set 
over the tail stock equal to half the difference in the 
diameter of the cone for the whole length between the 
centers. 2. Do lenses ever lose their magnifying power 
or become non-achromatic ? A. Lenses do not lose their 
magnifying power nor become non-achromatic. 3. Is 
there any benefit derived from sleeping with the head 
toward the north ? A. A magnetic soothing effect is 
claimed for the meriJional position of the body in sleep. 
Perhaps imagination has much to do with it. 4. Is 
there a process for making green prints like the fero-prus- 
siate or blue print, except the difference in color ? A. 
(ireen prints are made by using a green pigment in the 
carbon process. 
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ORIUNAKY RAIE^. 

Inside PnirCf each inHcrtion - • 75 cenlM n lliir 
Back l*nt;c* each liiHprlloii - • - - #1.00 a line 

j^^j-Vw Mtme classes of Adwrtisementti^ Upecial and 
Higher rnti-s tiif renitireth 

Tbe above are cliiirues per aeate line— about eiicht 
words per linu. This iiuilce shovH tbe width of the iine. 
and is set in ai;ate typi>. Knurtivlnt^R may bead adver- 
tisements at tlie »t)nuu rate per atfitle line, by measure- 
ment, as the hilti'f press Ailvi'itiseraents must be 
received at ruhlinitinn oftiec as early as Tburaday 
morniiit; to appear in tlK> folluwinu week's issue. 
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without steam powercan save 
tiinv and monaj by Qsing our 

FootandHaqilPowerinacliiqerg 

.SAAV* FOR f.tTM/tfiUKS— 

ji— Wood-workinj; Machinery, 
fi— Lathes, etc. 
SENECA FALLS MFG. COHPAVT. 

ti'.'.'i \\ aur .-^t.. >cm.'ua I'liWs, N. Y. 

30IENTIF1O AMKRICAN~SnPPLE. 

ilRN'r. Any desired baen number oi ib«» SCiK.NTinf 
AMEiiiCAX jii'i'i'i.KMi-.NT I'ait he had at this nffioe fur 
IG cents. Al^n to be had of nowsilisueis ii; all iiarts ni 
the countrv. 




.POWER* FOOT SMAPERS.PLANERS DRILLS 
I AT wtr C MACMINt SMOPOUTrlTS. TOOLS 

&■■#% I nbO> AND SUPPLIES. CAtALOOUl. FRLI. 

SEBASTIAN LATHiCO. WOCUUVCRT ST. CINCINNATI. 0. 



SCREW EYES 

Roll Thread. Gimlet Point. 

NEW AUTOMATIC MACHINES FOR MAKING SAME. 

t^" Scud for i'in-iilar. 

Blake & Johnson, 

p. O. Box 7 WATERBURY, CONN. 

"Queen" Builder's Transit 

SIOO 

IMPROVED TRANSITS AND LEVELS 
Graduated entirely on uur larne illvid- 
ing engine!*. Siieciiil awiinl at World's 
Fair. All khuls iif KiiuiiieeriiiK, Sur- 
veying inul Dnifiiui; liiMtrumeiKs and 
Materials, '.fill p. [Ilustrareil CatahiKue 
mailed freeunly if tbi.H ad. is mentioned 

((UKKN iV CO.. inr.. 
1011 ('h<-xtlllll St., I>lllln<lripliln 
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lfidtl(>K, d<>vii-e Tor iireventlim fraudulent reuse 

of. ,1. Sihiimaeller SSl.tB to rm.KlS 

Hov form. f. .1. I'rankard, Jr 581,309 

ltoxt>.s, niai-liine for attaelilDK tly ouvers to. W. 

W. I.ysiniier .W^SIS 

Itrai-ket. See Lamp bracket. 

Itrake. See Bicycle brake. Car brake. Rail 

brake. 

Mrake mechanism. II. K. Putney 581,4!W 

Brewing, etc.. ajijiaratus for treating mash in, V. 

Lj||>|> .iai.3:>( 

Buckle. K. W. Smitll S81.4:« 

HuildiiiK material and iiiakiMK same, J. .1. C'zepull 581,478 

lluiiy. antoniatlebell. 1 1. 1', .lohnson 9ai,,'U9 

Burnini; liipild fuel. a|>i>araliis for. II. A. House.. 581,480 
Cable tension rcifulatinK device, K Carles y 

Amat 581,li45 

Cake mixer. A. .1. Saltsmaii .'i8l,49:< 

('ail.elpctric. ll.C. West miMd 

Can covcT or the Ilke.C. 11. LexKett .Wl,2i« 

Can cover, sheet metal. M. Ams .'>81,2.'i7 

(an nilInK machhie, C. K. Barber .'>81,;lS8 

Cainoiii. yacht. W. W. Scott 581,495 

Ca|>o laslo. Kerrelra & (ilseke 581,545 

carlH-aki', Damon & Pearson fAlA\5 

C.-ir brake, II. Iti<-e 581,429 

Car c. Mil roHcr, oieitric. S. \V. Huff .581/47 

Ciiri-nupliiiu'. W. K. Saueriiian .'iHI.:ill8 

Car fciiihT. .1. W. Anttell .ISI.IMC, 

Car fonder. .1. K. Butler .')Hl.i;57 

Car fender. C. I,. ItoKlieilthie .Wl.IKi? 

Car lender. SlineMiiiker& Biltner .5SI.IS4 

( ar uate. I", t:. ( 'nl lliis Hit ..>«; 

Car slKn. .1. I>. Hrowiie .Vil.ins 

Car wheels, iiinchine for spinniiiR, J. Henderson .Vtl.'iHl 

C;irlioii. rcciveriiit' Hui-i-uient. S. Cabot 58l.:i91 

Caritiiii: niiichiiics. aulomatic tronibined alarm 

and slo|i nii'i'liiiMlsiii for.. I. K. Ceb .V<I..M8 

Casliiii! iiielal liilies. K. heminir .58l,'i?i 

cliiiir. See Barber's chair. lientiU chair. 

Chair all ad II II elil. II. A. Slinlli .'iSI..T24 

( 'haracterlni: niiichhie. .1. ( ). Clark .58I.'J(» 

ChlniMcv caji. K. Barker .'iSI.iA'i 

ChliMMcv niivl. A. Illr.schel !0t[.rM 

ChiirM. .1. .V Ailaiiis .Wl.fd4 





Water Emery 
Tool Grinder 

Ha.*' nil pnuipH, no valves. No 
ptphii; rcipilren to siqiply it with 
wiiter. Always reaily for use. Sim- 
plest Micon!4trnetion,niost eDleient 
In opi'fation. 

t^' Siiul for vntnht*iae ntut iiriri:i- 

W. F. & iNO. BARNES CO. 

1999 Ruby St., Rockford, III. 



THE CARBIDES AND ACETYLENE 

Commercially (onsiilerud. Ity T. Ij. Willaort ;nnl .1. .1. 
Suckert, Pli.l). A oonsiilt*r:itiiin of llie i-iirhidi's iin«l 
acetvlenc fruin a coninicrfial |Miint »>f viow. pre<!tMlt>(l liv 
a biief hisiMry of ilH><«e tromiioiinil^. the nielliotis nt 
tbeir lorniatioti, and their rlionncnl an«l physical prop- 
erties. With 10 illusirati<<n<^. t'otitainiMl in SriKNTii-'ir 
AMERICAN scri'l.KMK.VT. .\i»!». I015 aiul 10 | Ii . rrii-e 
10 eenis each. To be had at this ottice and from all 
newsdeiili*rs. 




INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

APRIL 27, 1897. 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 



Accouterinent support, C. Dod^e r>Sl,r>41 

Air beater, compresf<ed, J. H. Huadley 581,4(« 

Alarm. See Fire alarm. 

Alarm device, electrical, J. J. Barton ,'xSl,n28 

Amalgamator. W. Wright r>8i,(i4;i 

Ash ejector, H. See .')8],o20 

Ash ejector for steam vessels, H. See 581,521 

Asphalt, method of and apparatus for retiniiig, 

H. A. Frasch : . .')81,r>l(i 

Asphaltum, apparatus for retining, A. F. L. Bell.. oSl, 451 

Auger, expanding, A. Lee ;>81.(i77 

Axle box lid, car, A. O. Buckius .">81,f!T.S 

Badge or button attaching device, A. S. Cooley... 581,413 

Balance escapement, D. H. Church 5 l,.^^ 

Balling machine, Ellis & Steward 581,274 

Barber's chair, G. W. Archer 581,H4T 

Barrel platform, portable, \V. A. Smith 581,409 

Barrel, steel, J. McDonald 581,488 

Bearing, jiutifriction, L. G. Billinus 581,5,'JO 

Bearing for centrifugal machines, elastic collar, 

J. L. Jonsson 581,423 

Bed bottom, J. A. Lampbier 5 1,39" 

Bed bottom, woven wire, F. G. Gale 5 1,405 

Bed pan, D. Hogan 581,588 

Bedstead, G. Rogers 5 l,;-iTO 

Bedstead corner fastener, M. G. Merritt 581,485 

Beer, apparatus for conveying and drawing off, 

V. Lapp 581,355 

Bell, bicycle, P. C. Arnold 581,387 

Bell, bicycle, A. F. Rockwell 581,;^ 

Bicycle and bicycle course, E. R. A Hon 5Sl,5tl 

nicycle brake, J. H. Bullard 581,654 

Bicycle brake, C. F. De Redon 5 1,;J04, 581,805 

Bicycle brake, W. & W. a Valentine 581,444 

Bicycle brake, S. Van Slyke 581,682 

Bicycle crank hanger, W. F. Hawes 581,395 

Bicycle handle bar, J. F. O'Brien 5 1,301 

Bicycle handle bars, hand rest for, A. W. Biddle 58I,2H0 

Bicycle lock, L. Williams 5 1,3 4 

Bicycle rack, G. & G. Hirschman 5 1,58.5 

Bicycle support, J. W. Cole 5 1,337 

Bicycle support and package carrier, combined, 

P. Goldsmith 581,550 

Bicycle supporting stand or rack, W. H. Walling- 

ford 5.81.409 

Bicycle wheel support, W. A. Douglas iiSL.'iT.'i 

Bicycles, handle for handle bars of, J. G. Hodg- 
son .^iSl.'isT 

Binder, temporary, C. F. Burton 5sl,t'iT4 

Blind fastener, R. Hayden :'isl,4«il 



AMERICAN PATENT 

Pop Safety Valve 

For Marine and Stationary Boilers. 
Portable and Farm Rnglne Valves, Loco* 
motive Valve anti MulTler, and American 
House Heater Valve. 

J^ Siiiil for f'afiihtatie A. 

.\.>ii':i{ir.\N sTKAM 4iArc;E co^ 

34, 3« «!' 3s C'liiirdoii rSt.. ItoMton, MasH. 

GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 

iJU years ex|»erieiice as builders. 

<;atks ikon works, 

Dept. C, 6S0 Elston Aug., Chicago. 

THE -BILLINGS- PIPE-WRENCH 

Jaw Drop Forged from Best Tool Steel. 

Few Parts. Best Workniantthip. AnvIe 

of .Iuw;« ilie 

sauH! irrc- 

spoi'tiv*' uf 

tin; si/e of 

Length 14 inche.H. Take's pipo 

Stud for rir. I'. 11'. 




r»Ki.(ar.t 
r>Ki.:{:K) 

38 1, .'Ml 



f.filJ'iRI 

r>Ki,3tKi 



r>si.:tii> 

risi,:«Ni 



ll..*i!l8 



.581.4:1! I 
5KI;t;2 



Churn. G. A. .Nitrrm.-*!*. 

Cigari'iti'bnx. II. It. <'urkliill.Jr 

I'igarcitr niiiking ilevtee, pi>cke(, K. (j. I^ane.. 

Clirsp. Sit ("oil 4-lii.sp. 

ch'nniT. Sec ltuili>r cleaner. 'JVack elenner. 

Ch'tintT. M. .1. Giithrk' 

Ch.thi's rack. ,1. It. Cnhrrley 

Clutclr ami aiialugnuM <lovii>eH, fru-tioii, F. M. 

I.cnviii SUl.Sirj 

I'u.-il (tiiii'r. pucuiinitic, ('artliiUie & Wrliflit. :>l,.'>T'i 

(•..al.lrill. T. Ilushtin<l 5SI.55.S 

Cojil prt-t«'«-l(.r, K..I. Ilt'llamy .*>sl,45*i 

<'i>il ilasp niHl apiiaraliis ' fur forming same, 

'I'lMiiplitr \ TitmskmU 

<"it|l!rpsili|c hitx, M. N<iriiian 

Coli.r- i-itnijMiunil. riiiphtlrul lilui-k, lluirnniini & 
Wi'irilirrg iri'issucl. .. 

C h l>Hrk..l. WallMir.... 

t'ooliiig. iifrating. and evaporating Huids, uppa- 

rnins for. K. *i. Sncatli 

Cnnp. cxlilltition rliirkcn, F. SannicniK 

Ciirt' linring iippnraliis ami ineana fr»r fffippinif 
aiHl raising <-nri*s ilu'rcwitli, F. II. I>avls (re- 

issiMM 1I,5!I7 

l-..rs.*l f..viT. M.<;allan<l 5KIJ»7!t 

«"..tt..ti opfn»>rs, i-ltMtncrtrnnk fur, J. C. Potter... 5HI,4TI 

CmuiIi. bnx. Marl in .V llonehenH 5K1.«'»4 

CiMiplnig. Sim* Ciir mnpling. Shut ofTeuupling. 

Crnnc. Irnvclirrg. K. Lavery 581,4fM 

Cru.il. Ic tnniiH'c.C. .1. Best SRI.IMt 

f nrtairi Hxinrt*. .1. A. Mint/ 5RM»» 

(nrtain HxIhd', A.. I. Warner 5Sl.;tffU 

(nrlain pdloinid ring. Iti<ns(>n& Fellows 5R1,4T5 

Cnrtaiiis. |iii|<>s. I'li'.. fur saspendlnK. H'. 8chenker 58l,ii£\ 
I'ntiiT. Sec Ciial iiitter. Kusp cutter. 
Cvch'gi'ar rases, apparatus for niaiiufacturinff, 

II. W. ItMVor 58I,57(i 

lianipt'r rcgulHtor. A. K. Iturruws SKI.Xil 

Dfiilal hridgewurk, C. M. Carr 5Kl,3;i6 

iXMiial ilniir. It. U Wilkersnn 581,(mU 

lirntWis' instrnineiils. sterilizer fur, (». N. Old- 
ham r>8i,4ir7 

liiriM'tiitn anil speeil ilevice, varlahle, S. L. Iley- 
WMMil 581,28(i 

Disks, niet-lianism for cuntrollliig action of oscil- 
lating. .1. riioinsoii ^l,KiO 

Display counter, K. ll.tiraut .'i8l,:i45 

Door check, h\ <:. Stephenson .')K1.44I 

Donr lock, sliiling. A. F. Lewis .181,511 

Door oporating ilevice, automatic, Cooney & 

l.aiiig 5SI..T:18 

Door or wiinlow fastening device, M. W. Cireer.. . 581,552 

Downilraught farnace. S. T. Itleyer 581,2(ll 

Draught (M|iiali/.('r, K. K. Ilohlis 58I,5W; 

Drill. ScH Coal drill. 

Klectric generator. <•.('. Poole 581,:%ti 

Fleet ric niacli inc. nnigneto, ¥L B.Cutteii 58I,:ilO 

I'^lectric motor controller. W. 11. Chapman 581.ri5K 

l<:iectric signal, semaphnrir. K. S. Koberts 581,4:^ 

Klettrlcal connection, II. I*. Brown 581,34i:{ 

Klevator plants, operating hydraulic, U. C 

Smith .5KI.WW 

Klevators. means fur operating control devices 

of. U. c. Smith 5Kl.«2fl 

h^nd gate, wagon, O. Schalles 5BI,ti2U 

Kngine. See lias engine. Gas or vapor enghie. 
Jordan engine. Kotary engine. 

Knvehip. M. King 5SI,2«t 

FvcelsiMr nnuhlne. W. F. ott SSHmt 

Kxhibitttr. picture, (J. \V. Brown 581,(51 

l-Ixtractnr. ,*<ee Li'uion juice extractor. 

hlyeglii-Hscs or KpertaeloB, »•. W. Meiga 58I,.T.t!I 

Fare registor. F. Ilerit 58l.r>65 

l-a-stencr. W. B. II. l)ow«e 581.:Wi 

Feed water regulator. K. J. Itloe 58|,:«» 

Fence post, Bnckinglnim & Moore Ssi.tk'VI 

Fehto. P"^t. P. A. Gump .iKI.tnti 

Feme. wire. W. S. Sutton 5SI.4UI 

l-'euce wire Joining device, .1. A. Threehouse 581. 44H 

h'tle grinding machine. .1. Turner 581,4ol 

Kilter. W. <;. Waichet .'iai,;«4 

Filtering and cooling !«ystem. water. J. II. Brady .Vtl.:^^!) 

Fire alarm, therinostntic. Kiiholni& Beck .1^I,M4 

l<*irearui, antoniutif-. H\ \'*n Mainiliclier. ....^Kl.2itr>, .SS1.2W; 



POWER? POWER? POWER! 

Fifty per cent, increase at no additional expense. 
VICTOR VAMR IMBUE. 

^VffCAIi *,gftWT» wafiTIP. 
Steam and Vapor Launches 

Row and Sail Boats. 

Send for catalogue. Specify 

one wanted. 

TH08.KAHE JtOO. 

64-66 Wabash av., Chicago. 



AT'Ti 





I'bis beats Wind, Steam, or Uorse 

Power, we ooer the 
WEIiSTEK 2H actual horse power 

GAS ENGINE 

for ^1 .>0. lesB 10% discount for cash. 
Built on interchangeable plan. Built 
of bestmaterial. Made In lots of 100 
tberetore we can make the price. Box* 
ed for shipment, weight iv) pounds. 
Ma de f or Gas or Gasoline. 

t^" Writefor Special Catnlogue, 

WEBSTER MT'G CO., 

1074 West 16th Street. CHICAGO. 




WEBER GASME miME 
For use In any place H. P. J^^^^^^s. 
or for any purpose re- "^ A^r>fr\ n»c^ 

quiring power. Only a few 
ralnutes*^ attention required 
each day. Guaranteed cost of 
operation is 1 rrnf per hnr&e 
powrr per hou r. Tbe si mplest, 
most economical, and best , 
power. WEBKK <;aS «& 

UAMIMNE ENCilNKCO. 

40!£ SioiilhweHi Uonlevar3r~KaiiHaiilCity, Bio. 

WOLVERINE" GAS AN°fiASOLINE 

LENGINESfand MARINE. 

*The "Wolverine 'Ms the only re- 
versible Marine Gas Kngine on 
tbe market, it is the lightest en- 
gineforits power. Requires no 
licensed engineer Ahstr)- 
Blutely safe. Manufact'd by 

IWOLVERINE MOTOR WORKS. 
f 18 UuriMi street* 

GRAND RAPIDS, MICH. 




pipe taken. 

from 1410 1!^ inches. 



THE BILLINGS & SPENCER CO. 



Drnwer 3< 



ilARTFORH, CONN. 



DORMAN'S 
VULCANIZERS 

are used all over the world. 
Exclusive Manufacturers of steam Ma- 
chines for Uuhber .stamps. We also naike 
Dry Heat Vulcani/ers. t'oniplete outtlts 
fromifiKlto :ici.lH)ll. All Stamp and Stencil 
Tools and Supplies. Ilrass and Steel Dies 
for all purposes. S* als, Engravnig and 
Die Sinking of all kinds. Kstahlished \SlV), 
J3^ Sriol fur t'ntiilinjtif.t, 

TIIK J. F. \V. D«»R.1IAN 

\*il K. Kityrttc M.. Uiiiiiiiioris I>[d., U.S.A. 

THK <:< )PYIN(i^ i^^ir-Ho'WTO MAKE 

and how tu u^e ; with an eiiffraviiiu. Practical directions 
how to priMiare the gelatine pad, and also tbe aniline ink 
by wbicli the copies are made, how to apply the written 
letter to the pad, how t<» take off copies of the letter. 
ContaliH'd insi iKNTiKir AMKuicAS sui'Pi.emknt, No. 
4US. Price 1(> cents. For sale at this ottice and by all 
new8tleait?r.s in ail pui-ts of the country. 




CO. 




Lydon. 



h'ire diiiir, I'tandard. T. (!. I.Mnib. 

Kin» csi-ftpe. i»urta(de. S. K Brown 

I- 'ire IniMM'oiiiHM'tioii for stand pipes, A. F^iKel 
Hrc llt-liliT. automatic. JI. W. I.j " 
h'isliiiii: ii'ci, I'. II. K. Kraft... 

l-'IowiT sliinil. fohliim, t'. S. SiniiMon 

h'iMsli lank. .M. <'. Muorc 

Kly toiard f.ii- d.ii.rs. K. A. Iliehn 

Hv trap. Islicrt: ,V itcrtrtplist 

l-..d,li'r lilndiT. K. II. IJotLichalk 

t-'niu. rclrat-kinu'. tJiituTt & Coyne 

Kiicl iM-itnoiiii/.cr, Itoiicy A: (Miurcblll 

i-"nrn.*u-c. Scr frucihie furnace. DowndrauKbt 

l*iirii;ir<>. lliiL water ami steam boiler fur- 

niM'i'. 
l-'nriiiM-c. .1. 'I'. tJrceno 



.5SI.KkH 
o»i,:l<3 

.Vd.^aT 
:«il,ail 

.W1,.TOi 
IWI.:!!!! 
.VII.IIO 

,'Ksi,ri!iii 
wi,:«« 
r>Ki.:iii:i 
581, .us 



.WL.'MT 



;«<\,:m 

.WMtiO 

.:>Sl,J.Vii .•««l,4.il! 
S81,(i75 



W. 



. .1(11,421 
. .'JS1,.W7 
. 5SI,2n 

5«i,(n« 

,W1,.T22 



l*'ni'iia(-c. 1 1. I, ant; 

Knsr, elect rii-. W. K. Harrington 

Kns4's, ninnntini; fur, W. \V. llcan 

CaL'e ti'stirm a|>|>aratus. .1. It. Kdson 

tJaivimi/ini; nnicliine, Ilonliurst Jfc l.loyd. 

tiame a|>paratiis, llolfnian ,V Klack 

tianie ennnter, A. Koiirt'r 

t;arl)ai;e, etc., apparatus for treatini;, 

Itlclnirdstui 

fiarbace receptacle, K. V. Winters 

tias, a|i|>aratus for carburet Iiik water, K. Norris.. .Vl.lititi 

liasciiKine. \V. I). Worth .TSl.tifn 

(ias liKbter, electric, I,. I,. Korradaile 5»l,Sn 

(fas iiifbts, nnuitle or hood for incandescent, K 

.Nienstaedt :>S1,.K>4 

tias or vapor eiiKinc, ^;. P. Wolllard .V<1,38S 

(las voltameter, II. A. Naber 581,3(i3 

tfate. SccCarKato. Knd Kate. WaKon tall Kate. 

Water teatc. Wire Kate. 
(Generator. See Kiectric Kenerator. Steara gen- 
erator. 

(iold sa>-inii device..!. Malt ,'i8M25 

(ioif iiul>, K. W. Brew.ster 581,331 

tiitvcrniiiK mechanism for direct actlHK enKines, 

J. I>. (Jray ."181,341! 

Haiiie, ,r. lt.\Veathersby 581,631! 

Ilarnionica, J, U.Smith .181.313 

Harness attacbment, J. M. IMIman 5SI,l!:tt 

HarvestiiiK and bindiiiK machine, corn, M. M. 

Coiip hM.m) 

Harvesting mucliine, corn, W. N, Whiteley 581,318 

Hat bodies, machine for stiffening crowns of, L. 

It. Helm .W1,.V>4 

Hay loader, S Kerxuson 581,40:<, 58I,«M 

HeadilKht, revidviiiK electric, J. Kirby, Jr 581,4111 

Heater. See Air heater. 

HeatiiiK apparatus, A. 1. SternberK 581,315 

Heel nailinK machine, K. »'. Kaymoiid, 3d 581,408 

Heel, sprinK, B. Heftye 581,filil 

HOK troUKb, U. A. Nelll 581,606 

(ContiniMd on pane xe) 






THE IMPROVED OAS EN8INE. 

Two cylinders In one casting. 
Occupies less space and weighs 
less for its power than any engine 
made. <'an be used wherever pow- 
er is required. Kitber sta- 
tionary or marine. No Ore. 
No heat. No smoke. Noll- 
censed engineer required. 

(^ Send for catalogue, 
SINTZ GAS ENGINE CO.. 
(■rand RnpiclM, 
Alich., U. S. A. 




TRANSITS AND LEVELING INSTRUMENTS. 

PLUMBERS' IRON LEVEL "'WJiT.""' 

Special 

device 

KiTinK 

rise and 

_ fall of 

all pipini!. Price (3.35. Size 12 inch. For book on tbe level 

C. F. RICHARDSON & SON, 

l'.O.Boz09r. ATHOI.. MAsiS., U.S.A. 





DYNAMOS 

FOR ELECTRIC LIGHTING. 
Special low prices to boom 
business. 
8 light16 c.p. 110 volt dynamo f2G.SG 
10 ^ 16 *^ 110 " •■ |t38 00 

Other sizes, up to 75 lights, 16 c. p. 
High grade machines. Satisfnciion 

Guaranteed. Electric motors M to 
b. p. any voltage. Storage bat- 
teries for all purposes. Rotlb Bros. 
& Co.. 30^ Market St.. Chicago. III. 



On receipt of ten cents In stamps (practically 25% of re- 
tall price) we will send yoa one of our 

^-Inch AUCER bits 



A fine cutting tool, perfect clearance, especially good 

In hard wood and for end boring. 

1^ 8end for Cii'culars "S .4." Kree. 

THE FORD BIT CO., Holyoke. Mass. 




ACETYLENE GAS AND CARBIDE OF 



Calcium. —AM iibmit (he new llluminant. its qusiliiies. 
cheniiMf ry. pressure of liquefaction^ its prtilmble future, 
experiments pertnriued with it. A moat VHluuble series 
of ariicie.s uifintf in c-mipleie fcirin ti'.e particulars of 
this !>ut)jet:t. Apparatus tiir makiuK Ihetius. Contained 

III S('IK.\TII-'|r AMRKICAN StTPHI.KMBNT. NoS. tfJIN. 

1004. 100?. 101-J. 1014. 1015. 10l4i. lll!£'i. 
|03-'» and 10:l^i• The most recent apparatus of sini* 
pie and iiitiie elaborate trpe described and Illustrated 
in special acetylene Supplement No. 1037> Price 10 
cent!) ejich. To be had ai this office and from allnew:^. 
dealer. <i. 



m^ 



PATENT 
VENTILATING 
Ji'ans are inval- 
uable for Res- 
taurants, H o - 
tels, Meat Mar- 
kets, Saloons, 
Lunch Coun- 
ters, Groceries, 
Bakeries, Con- 
fectioneries, 
and in fact all 
places troubled 
with heat or 
flies. The only 
jertect Fan 
lade that can 
driven at 
ly speed with- 
out disturbing 
the belt. 
Prices, from SS to $35. Send for circular , 

Backus Water Motor Co., Newark, 



Keep COOL 

NO FLIES. 



to 
N.J 



ARMSTRONG'S » PIPE ^THREADING 




CUTTING-OFF MACHINES 

Botb Hand and Power. 

Sizes 1 to C inches. 

Water, Gas, and Steam Flu 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. &1(>a:s ami Uies 
ini I lersail u iic.k nnwleiioeii In be 
TBE BEST. Ky".<f nd fnr catalog 

THE ARMSTRONG MFG. CO. 
lii'iUltepori, Conn. 



) 1 897 SCIENTIFIC AMERICAN, INC. 



302 



^titntxiu ^mtxUm. 



(May 8, 1897. 




AUTOMATIC 



„W't>ROP PRESSES 

J j5I"^CRease in production. 

■>^ *^ "^ SEIND ADDRESS rOR. BOOK.. 

MOSSBERG &GRANVILLE MFG. CO. PROVIDENCE. R.I. 

ROLLING, STAMPING, PUNCHING & WIRL-DRAWING MACHINERY. 




SISTOBlGEBimRT-Si 

SEND $1 FOR SAMPLE CELL. 

THE WILLARO ELECTRIC & BATTERY CO. 

CLEVELAND, OHIO. 



"Tti^Cell$*Jlbottf*Cool$" 

Every Mecbanic, Metal Worker, or 
person interested In MachinerySup- 
plics should bare our new 1897 Tool 
('Htulotfiio. It cootains 710 pares, 
si/e U^lAx':*4> and Is an ezh-iustive 
and iiinrructlve list of all tools that 
.uav l>e required. .Mailed free to 
anyone mentlonInK this paper and 
isbnilliitf UH:iivents. Discount sheet 
forwarded with every copy of the 
book. Send stamps or money order. 

M0NT80MERY&C0. 

MAKERS AND JOBBERS IN 

FINE TOOLS, 
105 Fulton Street, New York City. 




Experimental & Model Work 

CircutaraA advice free. Uardam & Son, 96 John St..N.Y. 

THE OBER LATHES 




Patented. 



For Tumine: Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
»fer, Kile, Knife and Chisel Han- 
d 'OS, \Vh iffletrees, Vokes, Spokes, 
Porch Spindles, Stair Balusters, 
Ttble and Chair Legs and other 
irregular work. 

ly Send for Clrcuiar A, 



The Ober L.athe Co.; Chnirrin FallB. O.. i:.S.A. 

EI. RCTRO MOTOR. SIMPLE. HOW TO 

matte. By M. Hopkins.— Description of a small electro 
motor deviled and c.msirurted witri a view ro ussistinfr 
amateurs to make a motor wnich iniirbt be driven w.tn 
advamage by a currnnt (Icilved fr>m a mattery, and 
wnlcu would biive sumolen: power to operate a foot 
lathe or any maciiin'- requlrlnir not over one man iK>wer. 
^vith U dirur«i» Contaioed lo .-ciKNTiPir Ahkukan 
StTPPLKM^NT. No. *i4i. ! nee 10 cents. To oe bad at 
this odlce and fmm all [newsdealers. 

DRILLING MACHINERY 

JTmanufactunco bv^ 
WILLIAMS BROTHERS; 
ITHACA. N.V. 
MOUNTEO OR ON SILLS, FOR 
DOP OR SHALLOW WELL^ WITH 
STEAM OR HORSE POWER 
, SCNO PON CATAUOaUK 
'mIOMSS WILU*MSBR09Lm<«eA.N.v;l 




rr you Jlrc a manufactiirer or Sheet metal 
articles. 70U are naturally Interested in New Ma- 
chinery, and It will cost onlya 2c. stamp to request 
ns to forward any of tbe foilowins illustrated circulars : 
No. I . Rolling Mill Machinery for sheet metal 
No. 2. TusE AND Wire Mill Machinerv 
No. 3. Silverware and coining Machinery 
No. 4. Hardware and Brass Goods Machinery 
No. B. Bicycle Machinery 

A F) O R F ^^ 

THE WATERBURY FARREL FOUNDRY * MACHINE CO. 
WATERBURY, CONN. 

ONLY ALL 
WROUGHT STEEL 




Belt « Pulley 



>iii the World. Unbreakable, very 
light. Positively safe. Extremely 
high speeds. Perfectlv balanced any 
flpeed. Cheap flrst cost and power 
saver. Steel bushings to fit any 
shaft. Up-to-da te d ealers will se- 
cure territory, jy For price and 
description, write 
aivii<.icu;an imti«i.rv io. 
ISth and Hamilton Sts., Pblla.,.Pa 
tW* See Scientific Ambricax. Feb. 6, 1SV7, pace 84. 
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Cbere m 
Some Ceft! 

Those who want one or more copies of tba 

50tb JInniversary number 
of tbe Scientific Jlmericaii 

should write for them without delay. 

It is practically a beautiful book of reference on 
tbe history and crowth of Science and the Indus- 
trial Arts during tbe last 50 years. 

It Is profusely illustrated, printed on beautiful 
paper, and consists of 72 pages. The price Is 25c a 
copy. 

It has received high encomiums from tbe public 
and flattering editorial notices from more than 
three thousand contemporaries, on account ot Us 
fliift appearance and the rare excellence of Its con- 
tents. 

It will be recognized in the future, as It Is now, 
as a standard authority on all sdentlflc subjects 
concerning the last half century. 

Sent to acy address on receipt of 25c. Address. 

36t Bfoaaway^ New York Qty. 



CROOKES TUBES AND ROENXaEN'S 

HhoifmraDhy.— The new phntoirrapliy as perr<irroed by 
■ he use of Oookes luties as a source <;if exeiiiitiim. All 
nboiit. rniokes lubes. SriB.vTiKic AMKitir^^N Si'ppi.e* 
.MBXT. Nos. 1SI. |H!I. -jaS. 24:t. '244. 7»J. ■Jfl.'X. 
jlO.'K !ISO. lO.'JO. 10.14. lOft.'i, lU.^li. 1 0.37, alsu 

SCIKNTIFIC A.MKHICA.N'. NOS. 7, S, 10 und 14. VOLIl. 

These profusely illiislriited Sttpi»LF,MK.\'rs contain t\ 
luo-it exhaustive series of articles on Crookes tubes and 
iiie experinientii nerformed with iheni. Aimtng them will 
be found Prof. Crookes' earlv lertureji. deitiilins very 
fully the experimeiils which po e.Tniieit the world, and 
which are now again exciting allenriim in connection 
with Kitenticen's photitifniphv. Priue 10 cents each 
To be had at this office and trom all newsdealers. 



Buy Telephones 

THAT ARE GOOD-NOT " CHEAP THINGS." 

The difference In cost Is little. We guarantee 
our apparatus and guarantee our eustoiiiors 
against loss by patent suits. Our guaran- 
tee and instruments are biiili koimI. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Cllntnn St.. Chicago. 
Largest Manufact urem "/ Trlcphoiwa 
exclusively iti the United States. 




HOUTS AUTOMATIC TELEPHONE SWITCHES 

Some of ItSftdvuntaL'f*^: 1st. It is srrirtly 
automatic. 3d. It coiiipli'telv dors away 
with the " manual" nn-iti-hboard. .Iil. Con- 
nection betwt'en suhsnriliorB in <1irt'i*t and 
Instantaneous. 4th. No i-entral offire ope- 
rator to hear, df lav, or intL>rrupt conversn- 
tlons. 5th. Uniform and uninterrupted 
service at all hours uf day or night. 

ijr This appliance is Mild outright or 
leased, at option of customer, and fully 
guaranteed. 

Z3r send for illustrated circular S. A. to 
HfiiilN .Aiitoiiintle THcplioiif Sniicli 
Co.* i'arkei'f ^o. Onkoin. I). S. A. 




The Van Norman • • 
Universal Bencli I^tlie. 




A T.itthe. Milling Machine. 
Screw Cutter and Universal 
(irlmler in one Imil. The 
Ut'si iiMil iii:idt> lor all kiiulH 
Mtsiiiall wnrk. Madebv 
Waltham Watch Tool Co.. 

SI'lIlMil IKin. .M.XSS. 

Cf^ .•<*nti lor r,,t,tii>ijiie 



THE SANDBLAST PROCESS.— BY J. J. 

HoliziipfTel. A full description uf this inicri'stiim pro- 
cess and of the appuratiis emplftyed; with a disciissii'ii 
of its capabilities :ind present and fiiLiirt* applir^nilmis. 
With 8 ilhiHtratinns. (ontHined in sriKXTiFir A.mkk* 
ICAN SlTi'i'i.KMKNT, No. Ill I O. Price 10 ceiiis. Ti» be 
had at this office and fruni all newsdealers. 



50 YEARS* 
eXPERIENCe. 




TRADE MARKS, 
DEStONSy 
COPYRIGHTS Ac. 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an Invention is 
probably patentable. Communications strictly 
conAdential. Oldest agency forsecurlng patents 
In America. We have a Washington office. 

Patents taken through Munn & Co receive 
special notice In the 

SCIENTIFIC AMERICAN, 

beautlfuIlT Illustrated, largest clrcnlatlon of 
any scleDtiflcinurnal, weekly terms 13.00 a year; 
|l.oO six months. Specimen copies and UANO 
Book on patents sent free Address 

MUNN & CO., 
361 Broadway. New xork. 



"mOON" JIUTOMATIC 6REASE CUP 

It has beveled leather washer which Insures 
a liirht joint and Hiiiooth wnrkinit. 
Washer can be expanded by adjustlni: a 
screw. The !«>rlngun(J plunger are controlled 
bythe thumb nut on t<ip of cup Tlie feed 
is regulated by screw. I'he&e excellent fea- 
tures are leaders of others. 

If you are Interested, talk to us. 
AMERICAN INJECTOR CO. 
331 Congress Street, W., Detroit. Mich. 




SCKEW- CUTTING 1>IE HEADS 

SELF-OPENINQ and ADJUSTABLE. 

The best die head on the market. Some ad- 
vantages over "others." viz.: They are 
smaller, stronger, more conipaet, have no 
levers to spring, cannot be clouged hy 
Cbips, are always reliable, und the prices 
are right. Ij:^" Smd /or thxiriitttve i-hru~ 
lar "N .1." Our die heads are furnishotl 
In sizes suitable for cutting threads from 
No. 17 irire gauge to B Inches diameter inclusive. 

Geometric Drill Co., New Haven. Ct. 

vrrnnwAV Arii-vt«>1 ''HAS. rHOIH HILL* ro.Ixmrton EnftUnd. 
lEUKUf 1!.AM AU E.N IS . j ^qite. ( HILD « UENEV. VitnM. Auitrta. 




X Ray Apparatus 



E. V. BAIIiLARD, 106 Liberty Street, N. T, 




EXCHANGE, 

^U Barclay St., New York. 
'156 Adams St., Chica(;o. 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to Sflp er cent, on Typewriters 
of all makes. t3^ Send for Catalogue. 



irnjICTIlDCDTDSfillllCQUfCDIfC DUCIIICCI flCll Society for the Utilization of the Water 

IvKAr I UDtn I KAbUNbOIf Cnlkt nnlllNrllLUCNi Power of the RblneN/Sale. Switzerland. 

l«t,HOO H. P. NOW ATAII.ABI.E, TO BE INCREASKU TO .tO.OOO II. I». 

The Company Is In a position to let electric energy at exceptionally cheap rates and on the most favorable 
terms. Thej also offer, to applicants wlshlns to estAblish themselves near the works, suitable land on either tbe 
German (Badlata) or tbe Swiss side of the Rhine, In tbe TlclnltT of Important railway lines.. Cheap labor. 

Ar /wtt«r iaSormat4an pUate addr«tt The Sl&aacert KrtftubsrtraaunstMrk*, Rli«liit«l4«ii. SwHittrUind. 



Horse cover. M. J. Aberson .'iRL-ISr. 

Horse Ice creeper, N. & N. Eckbardt, Jr ;"irtl.M;i 

Hot water and steam boiler furnace, A. C. Mott. . oSl,0U7 
ice machines, preliminary cooler for, U. K. 

Schroeder ,=W1.«1 

Index rings, manufacture of, <.'. II. Veedur .'>8I.:ST( 

inhaler, K Suhutze ■>l.aT4 

Injector, U. M. Kosa r>sl,371 

Injector for gas service pipes, J. W. llragger .'>s|.4;7 

Ink fountain, J. K. Uartel imiAiti 

Inkstand, automatic, J^. N. Thomas :Vtl,4'.r7 

Insole, S. A. West 581,447 

Jack. See Window jack. 
Joint. See Kail juint.a 

Jordan engine, M.A.Mills .Vll.fia^ 

Journal tHsaring, It. M. .Melliuish .Vtl.tiirJ 

Journal box, W. \V. Wainwriglit ;'iSl.STS 

Journal box, lubricating:, .1. Kogurs r)Sl.:i(i7 

haliel. bottle, IL K. Schwab ;'i.Sl.4'.l4 

Ladder, l>. Hunt ;'tsl,:u.s 

Ladder, orclnird. 11. Ituwnmn :i,s|,:i-,".i 

Ladles, a|M»anitus lor chaining, <.'. S. Price ;"iK|.:»i; 

Lainp, M. I*. Stevens ;"»sl.44:i 

1.4inip briU'kel, J. Alwill, Jr r>sj,r)ii;i 

Latit. W. It. Ann lid .>i|.4;i(i 

Lenii»ti jiilci- cvlrncior, L. iv.oiiraulie ;>.s|.,v,v, 

Litfhicr. U'cis/. it SiKckwc'll ;'>si,ii;w 

Lii|iiid cimliTit: apimralus. II. Krack ;'iS1.::m 

lji|ui(l IrarislcrriiiK )i|»|i]iralns. T. .M. ICii-liardson ;'iS|.4'.l| 
Liiiniiis ill small |>ariir|(>s.disiril>uling i>r deliver- 
ing. 1\ l.iirillartl. ,lr .'►sl.'i'.U 

T.oihI liindor, U. .\l. Koiiyon ikSl.Uss 

LiH-k. Sec Hicycle lock, hoor luck. Sasli lock. 

Seal ItM-k. 
L<<u«-arri:igcs. uiiluadin^ device lur. <'. Budin.... i>sl..'»:il 
Loorri paiiern iiialchiim luechanisin, A. t'lapjier- 

toll :)S\:XH\ 

I.UIIIII picker sli-ap. N. Leiiiaire .j.s|,4n2 

I.Miiiii wct'r slop hiMlinii. \V. .Mc .Michael .'iSl..'il.*t 

l.iiiip niakiiit: iiiaclilne. K. I^eniyre dil (iniiclier... .\sI,.\hi 

.Mail inarkint; iiuirhiiK*. KlliridgciV Vouiiu ■'ik|,.'iTs 

.Mainiskiile. S. Kabiiinwil/ i^l.-Vht 

.Masl. h«ll«w. I' II. .Mc(;iehaii :>s|.:>l4 

.Malcli hii.v. self allnehiim tilting. I... I. Wilde ;isl,5il<< 

.Measiirliii: mailer in variable test tulies. a|ipiira- 

liisfc.r, K. II. Shaver .^1.472 

.Mei-liaiii<iil iiiiivcmi'iil. K Knnpp .%s|.-.!!io 

.Meiiiiirv rmi:. .1. A. <im*l/. i'>.s|..>4'.l 

Meiallictuhe, rtexible. S. Frank .%s|,:il3 

.Mill. See .'^lanih mill. Windmill. 

.Minerals, machinerv t'nr concentrating, S. Still/. .'■Nl.tQ'.l 

.Miiiinu sulphur. 1 1 lupins & Carndi •'t.'il.47!> 

.Mi.ver. See t'uke nii.ver. 

.Miiisteiiiiig and sealing d<>vice, oiiv(>litp, |>. It. 

.\ndrus .'iS|.2.'»S 

M.iuld. It. il. Wil.'ii.n .'>s|,r4(( 

Miirlisinu iiiailiiiM'. Itn>li'& lliMiiaiiM riS|,;>;U 

.Miiliir. S4*e Water iiininr. 

.MmMm- vvlii'cl doviee. ( . y. (^nddard .'iS|.27S 

M lilt j pi vine devirc. .M. u. Alziia .\s|.i'iil 

.Mllsle IxfX, i;. A. Itrarliliiinseil nSl .".lu' 

Musical insiriimetit. anl<Miit(tic.T. T. Hmwii ,'»s|,:{;ii> 

.N'ame plate I or iiml>t-ellHcli)siiii.' hantl.s, ,|. Ila.s.st>i. 

briiii: .TS|.ris;l 

N^'ckt ie rasleiuT, f. K. hiiunni .'iM|,ri:i7 

Nut luck. W. A. tJreeii ftsi.fMl 

Nut wrench. S. ()ls"in .'isi.427 

ore wiislier. f. K. I'ike .V4i,4-*s 

OVeii. baker's. C A. Schubert .%s|.i;?,» 

(Lvidixiiig npparat ns. A. .McNicol .ls|.:i(a 

I'ail ear, h. Macilnnalil :'is|.4s:{ 

j'aint.t'. li. .Mnnri's r».s|.4s7 

l*j(|M'r ciillim; iiiio liine. II. I*. Keisn*r os|.4l7 

l*aper pulp screen. .1. Itishop .^'^l.l;tl 

Pitrtitiiiii, metal. K. K. Liisar 5sl.:riti 

I'a.sseiiuer it -iler. ^'. Messick ;>il.(ai:l 

JV'ii wiper. .1. S. Itcniz :'iS|.;VJ.) 

IMHituu'raphic iiitptirfitns. .1. I>f>niiis .'>s|..'t40 

riiolograpliicsliulter, (i. \V..Mills ."isl.'.IC 

Pick, J. A. Sent! .ViLtM) 

Pict iiro frames. iinpN-K^-n' for hanging or taking 

ilnwii. .M. K. KosMibauni .V<l.i;i'.i 

Pincers. la.<«ling. A. y. I'ri'siiiii r)S|..'»|i; 

PistMii rod cMoliiiK device. .M. I.. Mery riS\,:un 

IMaiiter. ('. W. Waiiifi" 5S|;is| 

l'lair<irm. See IJarrel platform. 

IMalling stadia notes, iiistniineiit for, .lanes & 

Hernis .iSI.-ViH 

l*lon- anil seeil distri loiter. I.. .1. King .^s|,.')<l4 

Plow, caim, K. II. Wagpiier .'»Ki,4til 

pi.cket, safety. K. II. Itnrger Ssl.tiVi 

Polish, wooil, ('. .Mackie .^s|.;p.lf^ 

I'osi. Soe Kence po.^l. 

Powi-r. electrical transmission of, U. M. Hunter.. .'(ftl.rM 

i'tiwer transmitting nit'cliaiiism, . I. P. Kri/.ell TiSI.'d? 

Press t'"»r cottiin wool, etc, <;. A. l.o\rry...ri.H|.(Wi. .'isi.fitii 

Primary battery. K. K. .MoiTatt i"»sl.42i; 

Priiiti'iV |»anc lastcner. I>. .1. Itei'gaii rfcsl.*_**.l 

Print iiiu »K?vice. luiiid. Smith & Tripp :ti\.:t'J:t 

Printing iiiacliine. W. Scott ;'tS|,4:>i'> 

I'rimiiig wrappers, stencil niaciiiiie ft>r, K. 1>. 

HeikOiip :»sl.2;Vi 

Propeller wheel. <". Siiil/ .'ih|.c,:».'i 

Propelliim nieclianisni. boat, I). A. Itrlugs .*>.sl,(L')ii 

Pulp. etc.. niM'ai-atus for straining wood. Wall- 
berg \ I llgren .\s|, 4!is 

Pump or ram. Iivdniniic. P. (>. palmer fisl.tild 

Pump valve, M. A. Mills .\s|,4i?.i 

Put idling hai:. It. W. Hess .^s|.4(C» 

Puzzle, .1. Nesbit .Vd.iiTs 

Puzzle, II. f. Parker 5sl,:Mi.'> 

Hack. See IJicyck' rack. < 'bit hes rock. 

Kail bond. II. S. Newton f^\.m2 

Kail brake. i». W. Ha vis :)SI.-.I70 

Kail joint, r. W. Diivisiui i)S|.;UI 

Kail li.int, P. Keller .'>s|,:,;i; 

Koil joint, truss, W. S. llrewster .'isl.il.e 

Railway cf»nductors, support for electric, }<]. 1>. 

Priest .>si.:;(W 

Railway swiicli, .1. It. 1 .omit x ^s1.4'i4 

Kail way .h witch. I.. 1.. Wands .'isl.iii?.* 

Kailways, swing bridgi> for, .1. .Mackenzie r>sl,4riS 

Kasp cutter. .1. Turner .V<l,474 

Rec'trder. See Passenirer recorder. 
Keel. See Kishini: reol. 

Refrigerator, Under & Cnlley K*l,4'>4 

Register. See Kar*' register. 

Registering niechaiiisni. W. II. McKall .W^SI^s 

Regulating device. .1. *i. Hall Osi.iHH 

Regulator. See hamper regulator. Keed water 

regulator. Temperature regulator. 
Ring. See Memory ring. 
King travelers, inetliod of and ap|>aratns for 

makliiK. .1. Booth .Vi.rw.O 

Rock drill su|i|»nrt.T. II. IMiilliiis ^sl.Cli 

Rope or clid lies line tie. I,. Kt'ller .'(S|..V.r_» 

Kiitarv (MigiiK*- (•■ I'- Biiiii|> S.h| :>il'i 

Rnviiiu' niarhine. It. K. Daly .%si.:(T;{ 

Rim lie»ti'iier. I. N. Veal .ViLUti 

Sack tie. K Drifflll .\s|..%4-,* 

Saddle. K. A. lloMenbeck :ts\.4in 

Saddle pud fastening. J. L. Thomson .'ts|..'i(L.'i 

Safes, key straii for. .1. II. Wiiliains ;>si,;{-_i( 

Sjisit cold uiiide. < '. K. Doebler .'ti|.-*7:l 

Sa.sli cord holder and ilctaclHT. W. \'an tiaasbeek .'>si.r>:t:i 

Sash luck, antoiiialtc. W. T. <;regg .'>sl.."dii 

S<-issitrs, ripping, f. K ltntl(>r ;tS|.(,.*iC, 

SerjiiHT. !■'. .\llers .%sl..VJT 

Scraper, rond. O. K. Moats .'tsi.tiiif; 

S<Taper, road. F.. A. Wriglit .'iSl.r4.» 

Screen. Se** Paper pulp .<«cr<'on. 

Seal lock. J. Schirra .V<|.:;in 

Seaiiiing iiOM'hine. tin, W. R. Pratt .'iSl.iiU 

Se<-Mndary battery, V. M. Harris ri.si.',>s:! 

Sewinu tna<'liioe. A. A. Sturtcvant r(S|,4Hi: 

Sewing loacliiiu^ <pnlting alta<-limoiit, <■. A. 

Ti-cssler .V.|.i"^y 

Sewing macbinc. sole, K K. StaiiN-y .'»s|.4H( 

Sewing niacliiiies, power transmittor for, S. 

Rortoii .\^l.:i-,'s 

Shears and buttoiihoU> cutter, combined, C .1. 

Redifer .^■^l,^;|.^ 

Shingle sawing iiiadiine. K. t'liailoiier .'>s|.-2rii; 

Ship.s' frames, niacliine for l>endingor.Hottiiig, M. 

II. 0. A U.K. r. Shann ^^^^"t 

Shoe bolder. .1. II. Witodburv .'vt|,.'i<Bi 

Shoe tray, fi. R. I larsli .'isl.-Vi.'i 

Shoe tree, \V. II. Arimbl ;"isi.44'.t 

Shooting stand, indoor. <». t\ Krause r>si.;;.v_* 

Shut off coupling. A. .Mayer .VI.iL'iS 

Sieve and strainer, vegi'tablc, M. K. Snyder .>"<l.ii.*s 

Signal. See Klect ric signal. 

Skate, roMer, K. Holdt h!i\.i:ci 

Sleigh. A. \y. Koski .\s|..-.v. 

Slotting machine, I* (ox bin .*i."*l,4.'is 

Smoke washer, W. .F. White .*>s|.44.'i 

Soles of boots or shoos, nnu-hinc for beating out 

or leveling, J. J. I leys .'V'^l.na 

Sorting machine for peaches, etc., .1. P. Wilson.. ;»s|.:!"Jl 

Spark arrester, O. W. Vonada .'^(>t|..'ii;tl 

Sponge gatherer, J. Poacon .Vil.rdl 

Spraying apparatus, revolving, U. A. & R. F. 

Dunn .%'4L4h'> 

Spring. See Vehicle sprhig. AVire npring. 

Stacker, pneumatic. G. A. Anderson .'W|,:i"»i; 

Staging. JMirtahle, W. T. Vose .Vd.r.K 

Stamp mills, shaft for. E. A. Blanton, Jr 5SI.47ii 

Stand. See Flower stand. 

Steam boiler, T.J. Llnnekln .VI..MJ 

Steam generotor. low pressure, J. L. Riley .Vil.4'.*"-' 

Stone, artificial, P. Kleber .'tSI.4rt; 

Stool, A . MonkiewIcK riSl.4Kt; 

Stool, folding foot. S. C. Houghton 5rtl.riS!t 

Stopper. See Bottle stopper. 

Stovepipe anchor and brace, Reaser & Hubbard.. riR]„?99 

Street sweeper, A. H. Smith 581,312 

(Ghmtinued on page SOS) 



Study 

Law 

at 

Home 



InBtruction by mail.adapted to everyone. 
Methods approved by lead- ^^ 

ingeducators.Esperienced 
and competent instruct- f 
or8. TakessparetimeonJy. I 
Three courses— Preparato- ^ 
ry, business, CO lleEe. An op- 
portunity to better your con-J 
dition and prospects. Stu- 
dents and graduates 
everywhere. Seven 
years of success. Full 
particulars free . _,, 

SPRAOl'EOORRESPONDENCESCHOOLOFLAW 

171 Teleptione Building, DETROIT, ISICH. 




NA/iARBTH INDUSTRIAI. SCHOOL. 

UNDER THE CHARGE OF THE SISTERS OF 
ST. JOSEPH OF JMAZARBTH (EPISCOPAL). 
Industrial training for girls of good character to ren- 
der them self-supporting. 
Terms $150 a year. No vacaEiona. 



ARB0RUNDUM 



HARDEST ABRASIVE KNOWN. EMERY AND 
_;3iAMOND Powder, Substitute. In FLouRr 

nPOWDERrCRYSTALrWHEEU-SLABiHONEFORM. 



DRY BATTERIES.— A PAPER BY L. K. 

Ilohiii, ireaiiiiL' Of open circuit batteries, historical dry 
bHtienes. modern dry batteries. Hellesen's battery, 
Hryan'.s iiaiter>', Keller's battery, and the efficiency of 
drv fplts. w il h ;i Illustrations. Contained In Scien- 
TiPir AMEitiCAN' Supplement, No. lOOl. Price 10 
ceiiis. Tu be had at this office and from all news- 
dealers. 

MnnFI MAlfCQI m^^^ Models for Electrical and 
IflUUbL ninlXblt Mechanical Appliances, also fine 
machinery. M. SANGER, 36 Cortlandt St., New York 

.»l .\ 4*111 NF.S. Cnvlii«H Engines. IJi-ewei-s, 
nnil llottlers' rtl.achinery. The Vilter 
y\VV„ Co.. 899 Clinton Street, Milwaukee, Wis. 



ICE 



tf^S ^^A W e Offer casb for simple ideas, patented 
•P*^ V W or not. Send 10 cents to cover postage 
and expense, and we will send plan and particulars. 
11.11. KKA.NKLIN IVIFU. CO., Syracuse, N. Y. 

MISS & HEAD NOISES CURED. 

Uur IMVISIULE TUB£ Cushions help wben all etie fkili. 

mglasaeahelpeyes. NO PAIN. Whispers he»rd. d|rr 

ScDdtoF.HIirotl o., 8r»8B'wa;, Di. Y., for Book &nd Prpofs rtlCC 



DEAF 



F. \. KOKIIRICH ife CO.,108FultonSt.,NewTork. 
Machinery Designing. IHechanical and PatentOflice 

Urn wiiiis, D< 'Signs of Manufacturiner Plants and Spe- 
cial Machinery, Detail and Working Drawings furnished. 
inventions uiid Mechanical Problems worked out. 



TYPE WHCELB. MODELS LEXPERIMENTAL W0RK.8MAU.flUeHIIIL.. 
N «J;m5»LtTCjW£Wjr0^t5_STErj^^ 





WILLSON CARBIDE WORKS ^r.r^li 

of 20n li)s. $15 f. o. b. New York, including iron case 
packages. Patentees and manufacturers for export. 
Office 211 .Maiden Lane, New York. 



fn^^As ENGINE CASTINGS 

both Stationary and Marine. Dynamo 
and motor parts and complete Machines, 
Electrical Supplies, Telephones. 

1^" Send stamp for catalog. 
MIANUS ELEC. CO., Mianus, Conn. 



AGENTS 

SALESMEN ON SIDE LINE 

WANTED FOR 

Fifleld Antotaatic Drill Feed and Pressure. 

For Use with Hand BraceB. Displaces Ratchets. 

Evfry man working metal needs it. 

W. I.. S.>IITH, 1305 Arch St., Pliila., Pa. 

WOODEN TANKS. 

For Railroads. Mills and Manufactories. 

Builders of Stee) Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. K. CA l.hWi'li.i. C<».. 

217 E. Main Street, Louisville. Ky. 

Dl Y^MfQ Write the Smontliest and 
■^^'■^ w L.a»<t the I.ongest. 

American Graphite Mention scientific American 
n f |k| f% lie ^°<3 send 16 cents for samples 
r d « V I k 9 worth double the money. 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 



Experimental Science 



By GEO. M. HOPKINS. 



17th Edition Hevised and Enlarged. 




8411 liases. 783 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
.$+. Half morocco. $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
an>-oue. young or old. information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 
gestions for hours of instructive recreation. 

Send for Illustrated circular and 
complete table of contents. . . . 

MUNN & CO., Publishers, 

Office of the . . . 

SCIENTIFIC AMERICAN, 
361 BROADWAY. - NEW YORK. 



> 1 897 SCIENTIFIC AMERICAN, INC. 



May S, 1897.] 



^txtntxiu ^mtxkm. 
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ELECTRICITY 

HaeblBe Derign; Stationary, Loeomotlve and 
Marine EDgloeerlng; Uinlng; UeehaQieal and 
ArclittecturalDraw'g; Arobltee tare; Plamblng; 
Railroad, Ql PlillDCCC Hydraallo 
Hanlclpal, Ol IfUUllOLO * Bridge 
Engineering; Sarrerlng and Mapping; Sheet 
Metal Pattern Catting; Metal Prospecting; 
Bookkeeping; Shorthand; English Braoohei. 

tl'J^' 6UARA.'3TEEO SUCCESS. 

rttiMtteratt, Mviiu tr iMtallBiiti. 

Cirevlar PrtK State tubject you tru* to itudf. 
latprmrtlimal rnrr«wpond«iMP Srhoai*, Box MS, 




M iii m ii m iiiiiii H iiiiiiii m iiii n i n i n itiiiiiiiiiiiiiiiiiiiiiiiii m i n! 

A 

House Painting 
Model 

I new, patented— easily changed Into over 1 
= 20,000 actual color combinations of § 

PATTON'S 

PURE LIQUID 

PAINTS 

£ with condensed rules of harmony and con- i 
= trast. Sent postpaid upon receipt of lOo. | 
= —free of our agents. "How to Increaae i 
£ the Size of Tonr Home with Faint," i 

i mailed FREE. 3 

I JUES E. riTTOI CO., HUwankee, Wis., r. S. A. f 
I SUN-PROOF PAINTS. § 

^iiuiiiiiiiiiiiiiniiiiiiiiiiiiiimiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 




COPY LETTERS 

fifteen a inlnate. all letrible. use my Im- 
proved automatic copying machine. 
17* Stnd for iUustrated drctUar, 
JOHIV H. ANDERSON, 
910 MonadDOck, CHICAGO. 



Hawkins* New Catechism of Electricity 

a practi cal treatise 

for Engineers, Electricians, 

Wlremen and Amateurs. 550 

8es,300 Illustrations, bound 

leather, pocketbook form, 

i irold titles and edees. Strict- 

Lly " Up-to-Dste." Postpaid. 

2.00. The of. AunBL A Co., 

( Fifth ATdnae, New York. 




PORTABLE SINGLE RAIL SURFACE 

Railway. — DetailH of constrDCtion and dencriplion of 
rolMni; stock of a new oystera of portable railway which 
maybe laid upon ground that has received no special 
preparation lor Its reception. With 19 illustratioDs. 
contained In Scikntipic Amrhican Sopplkmknt, No. 
1014. Price 10 cents. To be had at this office and from 
all newsdeiUers. 




Bend for description of our new 

no. 4 Toot (Ubeel 

Useful to tiie Bicycle Repainr. 
W. W. OLIVER, 

1480 Niagara Street, Buffalo.N.Y. 



AW FABER 

Itlniililiiciorv l<>liilili!>ihefl 1*61* 
LBM> PI2ICILS, COLORKD PENCILS, SLATE 
PBNCIL8, WRITING SLATES. STBRL PENS, GOLD 
PBNS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, KDLBBS, 
COLORS AND ARTISTS' HATERLALS. 

78 Reade Street, • • • New York, N. Y. 

Manuractory Batabllslied 1761> 



".i«„"DRAWir4C PE.NCILS 
KOH-I-NOOR COPYI-NG PENCILS 






ONCE. TRIE.D. ALWAYS USED THlRtAntR' 

F0R5»l[ BV ALL STATIONERS AND ARTIST S MATCRIAL PtALtRS 
SAMPLE. TRtE ON APPLICATION 

FAVOR, RUHL & CO. IMPORTERS. 

121 WE.ST HOUSTON 5TR NE.W YORK. 



Cbe Scientific Jtmerican 

PUBLICATIONS FOR 1897. 



The prices of the different publications In the United 
States, Canada, and Mexico are a8 follows : 

RATES BY MAIL. 

Sclentiac American (weekly), one year, - - »3.00 
Scientific American Supplement (weekly), one year, 6.(» 
Export Edition of the Sclentiac American (month- 

ly) In Spanish and English 3J» 

BulldInK Edition of the Scientific American 

(monthly) Z-SO 

COMBINED RATES 

in the United States, Canada, and Mexico. 
Sclentiac American and Supplement, - - - 7.00 
Sclentiac American and Building Edition, - - 6.00 

SclentlBc American, the Supplement, and Building 

Edition. 900 

Terms to Foreign Countries. 

The yearly subscription prices of Sclentiac American 
publications to Ibveign countries are as follows : 

U. 8. EngtI.fa 
Money Mon«v. 

£ s. a. 

16 6 
14 8 



Swing, J. I). Rinehnrt 581.617 

Switch. Sue KiillwHy switch. 

Switch dovico. Owen & Bates 

Switch fitiiiKl, A. H. Sfliruntz 

Table at (iiciiiiu'ni, .1. sbauer 

Tank. See t^'iiisli tiink. 

Telegraiili, iiritiliiii:..). Biirry 

Telephone circiiilK, .selective signal for, H. W. 

Mason 

Telephone in.Htriiiiient, . I. K. Keeiyn 

Telephone recinvcr. W. .1. .Morton 

Temperiitiire rL>t.'iilatnr. K. .^. liuyt 

Temper)itiirt>!«, lieterniiiiiiitf lii^b, J. U. Wiburgb 
Tie. See l(ii|iu iir (I'll lius line tie. Sack tie. 

Tire, bit yili.. .1. It. Itnii-e 

Tire, pneiiniiitii- ^n^«llil>ll, <;. Wiiizel 

Tire, vehirle. .1. f. I nil. 

Tires, apimratiis lor rciiaihng iiHeiiiuatic, .1. B. 

Wolf 

Tool, J. r. liiitc'liin." 

Tool.C. .M.SilllkiT 

Tool shiiiik ritnnectiitn, .1. I.. Kvan.s 

Towing a|i|>iiaiK-i'. \V. It. Savell 

Toy, B. K. ll<.'iii-ik.'*en 

Toy, R.t'. Lcakf 

Toy, caiii|iaiuii, '1'. N. I'atrii'k 

I'oymoiM/y lt»>.\'..l. II. Unwell 

Track cli-aiii,r, \V. .M. Itrnwii 

I'raction win-el. i'. I., f. itriiik 

Transt'oi-iiiali'iM l»t.v. Ward ,V I>idier 

Trap. See Hy lra|i. 

Trolley t-oiiiiiiit, iiiiiieri.'r<,uiHl, .1. 1>. tirilTeii 

Trough. II").' ti ti\\. 

Trousers. .1. \\'. llaiiiiT 

Tube. Si-e .Melalllr llliii-. 

Tubing, W. I'. <i(!»»ifr 

Twistin);iiia<inin'.<i. I,. Ilri»\iieli 

Type foiiiiili-r'H putiip. .1. W'l'st 

Typewriter aliiier. i'. i". .Millt-r 

TypewrittT i,r otlk*r|iriiitin).'rilib,ni.s.aiiafiiiuent 

for, 11. It. (•'eiiiKi'i- 

'" (i. K. .Viiili-rsuii 

I. I), haugiierty 

v.. I.l'vi'siille 

i;. It. wi'i.ii 

. aiituiiiatic fduiitiiiir at- 
tachment fnr, It. 1'. Ilaiiie.>« 

Valve devi<'e for n)iilti|ile pri>s.siirc> valv,*;,. It. f. 
Smith 

Valve gi'iir. W. Kii iflterir 

Valve or nick. bdll. II. t'. Sfiiiuiiit 

Valve resejltilic liiachille, K. II. ItiMitoii 

Vaporizer iiimI rniiii>iist ion cliiiiiilier I'lir ptftroleiiiii 
motor.H, v.. t'HiMtiiiiie 

Vehicle !4|iriiig,. I. lleiirie 

Vending ii:arlii)ie, . I. .\. U'illliniiH 

Vignettiiit; ii|i|>araliis. K. K. (iray 

Vulcanite. Iianl woiiiln, eti'., anil iiiallllt'iH-tllrillg 
same, siiiistitiito tnr, Wierilsiiia .*£ Kiii|M-r.s 

Wagon, liiiiiiiiiiii;, A. t'. Soiniiier 

Wagon, <iiiiii|>iiii.', Vi'riiier ,S: t'osky . 

Wagon tall ifate, t'. It. Ilarless 

Warp beaming inacliilie, II. .Me'l'aggart 

Washer. So** ore wa-sin-r. Siimke wawln.'r. 

Washing iiiai-iiine, l*. I Hot/. 

Washing lilacllilies, waslitlllts ami wringers, sup- 
port for, l,oiir ,1; Howies 

Watch, stem winding alartil, A. Itaiiilatyiif 

Watergate,,!. T. Dean 

Water motor. .1 . 1 1 ii rley 

Watering deviee, stoc-k, ,). Soiler 

Wheel. See I'ropeller wheel, 'rractiuli wiieol. 
Winil wheel. 

Whlffletrii' anil niuiiilng therefor, A. R. Weiister 

Wind wheel,.). W. I'i|i|iin 

Windmill, Si-ovei .V Itoas 

Window, V. V. tireene 

Window guard, t'. K. Osehiuann 

Window jar-k, f !. Vling 

Wire gate, lie Lap .<i .Mills 

Wire, maeiiine for making liariis on, V. A. Kriek 

Wire or tin.- like, iiiaeliine for spirally iiii|ire.ssiiig, 

L. Goildu .''iSl.l.'i!! 

Wire spring, tlattened coiled, . I. Ileutseli ,'isl,4.',T 

Wooden striietiires from teredos, ett-., proHM't- 

Ing, 1". w. At kill :ti\.:*l 

Wrench. StH» .N'lil wreiieli. 

Wrench, l». \. t.'lieiiey .'fcSl.'ii:; 



Typewriting min-liine, 
Typewril ing niaeliine. 
Typewriting mai-liine. 
Typewriting niai-liilie. 
Typewriting mneiiiiii' 



iiSl.lTO 
iiltl„'>IU 
981,6X1 

581.411 

581,,'^ini 
.'iSL.tai 
5X1.4116 
5HI,6;'in 
a8l,lif.l 

.sxKJiM 
68l,uV.i 

.'iHI.IUI 

rixi,;f.iii 
i>l,4;t7 
ii.*>l,'.fi5 
itsi ,:iiisi 

;i.sl.43l 
6XI.4SI 
axL.iiri 

isl ..'1:1:1 
iiXl.'JIU 

)>l,;i:i:i 
bxl,;i7'j 

581,231 
081,419 

.Wl,414 

.'iSl,lo2 

r,.sl,:),s3 

^'>sl,l)M 

.wi.2;« 

iVsl,,-,;!! 
.>s|,;i;4 

/1.SI , ;V.IS 
.■)Nl„'OU 

.Vil.V.I 
;iM.."iT7 

.■i.-i|.:i7:i 

i'.s|,.'i7l 

.Wl.ll-.' 
.>l.-,'s-> 
."iKI.:i.s;i 
.■■.'ii,-.';'.! 

;','i|,:il'.l 

'ixl.:il4 

."«<l,44.-i 

."•il.*--i 

.'kSI.'J.HI 

.'i1l,'ll(l 
,1x1 an 

.'«I..'|IH 



Sclentiac American (weekly), ... $4.00 
Sclentiac American Supplement (weekly) 6.00 
Bnlldlng Edition of the Sclentiac Amer 

lean (monthly), ..... 
Export Edition of the Scientlfle Amer. _„ , 

lean (monthly^ in Spanish and English 3.00 12 4 

Combined Rates to Foreign Countries. 

Sclentiac American and Supplement, ■ 8.60 1 14 11 
Sclentiac American and Building Edi- , , „ 

■ tion, 660 1 6 9 

Scientlfle Ameriean. Sclentiflc American „ , „ 

Supplement, and Building Edition, - 11.00 3 6 2 
l^ PTi3pt>rtiimats Rateafor Six Mrniths. 
The above^ nm include post»«e, which we pay. Re- 
mit by postal orsxiwesa money order, or draft to order of 
DLUNN A VOu Ml liroadway, New York. 



300 012 4 



;«l,iai 



,%si,i:i7 
;,xi, 111:1 
.■ix|.:iii 

iVd.-.'sii 

.■k-il.lSll 

.■,sl,:i-i-> 

.'iSI.M.I 

,'ixl,:U4 



DESIHNS. 

Badge. F. Gray 

Badge, J. A. .led. A. .Montgoniery 

Bicycle rear Iirauket. .1. S. t'i,p<>l)tiiil 

Bicycle seat liaii, I '. K. I'age 

Book cover, W. .M. Ililiikerhoir 

Box, W. ('. K.ste.s 

Brush buck. It. II. Sliejdierd 

Brush bolder, A. II. .\la(-k(>nzie 

Buckle, .1. .Meld, .Ir 

Button ilook handle, A. Sotlel 

Carpet, Magi>e & t'ux 

Chair bnue, folding. A, K. Iloyt 

Crank stiaft bracket, .1. S. t'opvland 

Oanksl)aft lirai'ket, II. K. t'lintz 

Cyclometer ease, \V. I-. Sheparii 

Fence post, M. W. llitward 

Furnace iodier section, A. <'. .Mott 

Furnace, iiortalde, .1. <i. lis 

Furnace Wat IT front, heating, A. C. .Molt 

Lamp, elei't ric. It. It. Mi ,11 att 

Leg^ng. 1>. .(Vriiistrong 

MilkcookT easing, W. K. KMrilbalini 

Prism light, 1 1. 1 1. Ilasiiiiili 

Rug, E. II. Ileniiett 

Rug, A. I'etzolil 

Spoon Clip, .1. T, 1 Ionian 

Spoons, eti'.. handle for. A. ti. Rogers 

Sprocket wlieel and chain guard, II. II 



■ji.iiii.'i 

' *-*il.llst 

■.V..1I7S 

■-'ii.'.mi 
:;6.'.i7i 
•-11,117:1 
•.11,'.I71 

■.11.11117 

. -^11,11711 

. 'J7.«U 

:11,lllll 

.INI 



31.11711 



aii.irit) 

.3il,ir,«i. '.'li.iiit; 

ai.nm 

•Jii.ir.is 

2I1.1K7 

■-•7.(1(1.'. 

■.Il.'.i'.ri 

ai.iKX 

■.'7,U0I 

..•27 .tut;. -J^Mi 

■-II.I172 

'211.111111 



Uoiintree. 
2ll.llS'i, 



Stove, Cook, Cope .St Hertrain 

Subllmatory, K. M. .\hiler 

Thrashing iiiachine eyiiiifk^r tooth. I>. I<'iiri|iiliiir. 

Trousers hanger, \V. Kviins 

Vault light, .1.0. I'l yenick 

Washing iiiaeliine frame, K. It. h'. Hart 

Watchease, t;. |,. Dcpidlier 

Water closet bowl. D. s. Wallace 



26.11811 
27,(NIU 

ai,w> 

ail,ll!l4 

2ii,iir> 
■2ii,imi 
•26.iri:t 
■26.1»1X 
26,1)115 



TR.VDK MARK.S. 

Antiseptics and antiiiyretie-s. Kiriii of K Aferrk 

Beer, FenI Heini Hrewing Coiii|>atly ■211,1117. 

Belting, leatlK'r. .lewoll Iteltiiig t'ompany 

Bicycle III Itrieaiits. It. C. Slieimerdiiie 

Bicycle, trievclcs, and veloeipeiles, N. Siielieniiurg 
&Coiiil>aiiy 

Bicycles, voloi-ipedes. tanilems, and articles ac- 
cessory thereto. .Maiiineel'yclL' foinpany 

Candy, peanut molasses, A. S. I'lleips 

Cyclometers, Veeik'r .Maniirartiiringt'omiiaiiy 

Deeds, legal blanks, and other doi-iiments, <;. II. 
Pond 

Hair, pri'iiaratioiis for tiie. <;.<'. Itareiay 

Knit g(Hids i-oinnionly known as i-oinitination 
suits. tJiieriis llrotliers 

Knit go*i(ls. siifii as l)osier>-, iiinlerwear, night- 
wear, and blankets, I), y. Ilalsted 

Liquors, spirituous, .\. Kigiiy 

Medicinal preiia ration, ciemeiit et fie 

Newspaiiers, ll. .1. \'iasto 

Paint, carlion. Patterson-Sargent ('oiii|iaTiy 

Paint compound and textile J'alirics mated, cov- 
ered, or impregnated witli the saiiu*. Malthine 
Maniiftictii ring 1 'oni l>any 

Paper, iirinting. writing, wrapping, and siirfaee 
coated. Hill ,(c I'ollins 

Rubber iotots and siloes, Rostoii Riibiter Shoe 
Coraiiany 

Saws, E. I'. Atkins .■( Conipany 

Shirts and waists, men's and ioiys', ,1. 11. & S. 
Balllii 

Soaps and wnsliing i-iimpiiunils, Keinlall Mannfac- 
turiiig t'ompan.i' 

Valves, steam and water. Kairiuinks <,'oni|>any 

Veterinary remedies. 1 1. lex'ors 

Watches. W. M. St, me 

Whisky, 11. C. Aiiernetliy 

Whisky, lloiirlion County I listllllng Company 

'Whisky, .lolm osiioi-n's Sons .1: Cianpany 

Wine, St ill, Clement et tie 



20.914 

■-li.ltis 
■2ti.iiii;i 
•-i1.1r.11 

21t.lf2j 




Cbe Olordeti fiickory « 
« * TramelUbeel 

A perfect cushion frame which destroys all vibration, 
can be taken apart and reassembled, and in case of 
fracture can be replaced by anyone. 

A simple, strong, and rigid connection. No brazing. 

'Ltie strongest and easiest riding wheel made. 

A lliffh GrniU* Bicycle in all its parts. 

tht Uiord^n Itickorv Tramc £yck Works, 
Syracuse* n. v., U. S* H. 



Cbe«Park«$prind«$a(l(lle 



Unequaled for Easy Riding 
With the Park spring, the 
rider Is relieved from in- 
jurious jar, which is the 
only unpleiisant feature 
about cycling. 




On receipt of iirii'o. 
w(* will hlii|» ru any 
tidilross, a ^«allll^<l 
suitable fur yuiir woipht 



Entirely New 
Principle. 

Ith the privilege of rptiirn- 



sultable fur vuur wplpht. with ihe privilege of rptiirn- 
liiL' it aft<*r a wiM'liV trial. It iutt entirely Hatisfaf'foiy ; 
yuiiiu|irt'|>ay i>.\pr4-}4}4c|iarut'S.aMil upon receipt of HiiUdle 
will itl (tni-f ii'liind iiKinoy. » f"'" Stiiil fin- vutahuinr fn-t\ 
\Vttut,,l iiifiiits ill evi-ry tuwii. men or women, fienu for 
piirlii-iilar.s. r. '/«. Ii roh <& Co., Tfilriln, Ohio. 




BALL BEARING AXLES AND RUB- 

b*>r 'I'lre-t — .-K p,ii>or read before the Carriage Builders" 
Niili<>ri;ti <'<<nv-tMiiMin. I*hll;tdelphia. Octot)er. )SM. otmw. 
inu thf a<tv:(Mi;iL'e in he dprirpd frum tiie Uf^e ot h:ill 
beartfiL'.'^ iiinl piif iini:iric iires in road vehirl«*fl. Cnn- 
t.-iillt'tl III S4 Il-Sl IFIC A.MKICirAX SlTIM.EMKNT. Nm. 

!Mrj. I'rirc KlrfiitM. T<i be liud at this uDlce and frnm 
all iien'>tilH.-(l(>i>. 



The Automatic 
-^^Neoslyle 

produces a.flOfl perfect copies 
rnmi one orlgiiuil writing or 
typowiitlng, % (>i>plcs per min- 
ute. The machine Is easy to 
operate, an nearly all the work 
Is di>ne automatically. Kefer- 
enceM to leading concerns now 
usinir It. 



NEOSTYLE CO.. 96-102 Church Street, New York City 





"COMFORT" 

SPRING SEAT POST. 

Takes up all thevibration. p.ipA 
The latest and only perfect *^ 1* 
seat post. N» nioie i-oiiieIi SZ.dO 
ronus. y'lis all wheels and sad- 
dles. Send size of old post C.O.D. 
on three daya' trial. Buy none till 
you havetried the C'l»iUFORi', 
COMFORT SPRING SEAT POST CO. 
808 Atwood Building. Chicago 




THE BICYCLE: ITS INFLUENCE IN 

lle;iltliand Dii<ease.— Br (i. M. Il.uiininnd. .M.l>. A raU 
Miiiile and mieresiiiiL' paper in vhicn i he puoiect is ex- 
h;iU9tivelv treiiLed tiMin the foliotcint: ptananoinis: 1. 
The use uf t tie cyrle ny fier8<>i:s in heniih. -. The u?e nf 
the cycle bi' person.** riiHea"f »i Ciint;iineu in .^cikntific 
amekka.n .^i'I'Pi rmknt. No. I 00-,^. Price 10 cents. 
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